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New Electronic Piano 

{See Page 4) 



It pays to sell ALU 





MODEL T-1C — fingert p electric 
col opera ton. Rocker switch 
on top con rols turning. Highly 
accurate. Oirertion indicator 
diaj. Price $29.95 



MODEL U-83-the only fully 
automatic rotator! "Set and 
forget" — -antenna turns to 
proper channel direction and 
stops. Price $34.95 




MODEL K-!!2 — New Economy Model. Features 
fingertip control, neat styling. Undoubtedly the 
biggest vclue in the industry! Price $24.95 



Best-known Brand in the Land! Because more than 30,000,000 viewers 
see Alliance Tenna-Rotor TV demonstrations regularly — for more than six 
years Alliance commercials have run in all major markers, nation-wide. 
Alliance is a leader among TV advertisers! It pays to sell Alliance! 
Best Performance! Let's look at the facts— more than 2,000,000 Alliance 
Tenna-Rotors have been sold! And one satisfied user tells another. To cash 
in on public demand, it pays to sell Alliance! 

Best Styling! Alliance Tenna-Rotors are styled for today's homes. They 
pack more eye-appeal — more buy-appeal. Record-breaking sales prove 
it! To profit most from the rotators that are seen the most and sold the 
most, it pays to sell Alliance! 

Best Prices!— Biggest Value! Alliance Tenna-Rotors are 
now at new low prices ... to melt sales resistance. Step 
up your volume and profits. It pays to sell Alliance! 



Sell the Alliance Profit Line • • . For Alliance Products are Pre-Sold for You! 




ALLIANCE MANUFACTURING COMPANY • Alliance, Ohio 
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Learn to Service TV Sets- 

any make or model-Quickly 





17' Picture Tube, Components 



New ALL PRACTICE Method 
trains you at home to become 
a Profess ional TV Se rviceman 

You learn the time saving techniques, 
methods used by top TV Servicemen 

This is 100% learn-by-doing, practical training. Nfil supplies all necessary 
equipment, all tulies, including a 17-inch picture lube; and comprehensive 
manuals covering a thoroughly planned program of practice. ^ on learn how 
experts diagnose TV receiver defers quickly. ^ ou easily learn the causes 
of delects — audio and video- -and how to fix them accurately. 

You <:eL actual experience aligning TV receivers, Nolatrng complaints from 
scope patterns, eliminating interference, using germanium crystals to rectify 
the TV picture signal, adusting the ion trap and hundreds of other valuable 
Professional techniques. 

UHF and COLOR Create 
Growing Opportunities 



for a TV Receiver, Scope, P| 
Signal Generator, HF Probe- 
all included in introductory 
price under $200-Easy Terms 

If you want to go places in TV servicing, you 
will act quickly to find out what you get, 
what you practice, what you learn and ihow 
NRFs new course in Professional Television 
Servicing will help you advance through 
better technical knowledge and training. See 
pictures of equipment supplied, read what 
you practice in book offered FH£E to am- 
bitious men with some knowledge at Radio 
or TV fundamentals. Find nut about this 
ALL PRACTICE Professional TV Servicing 
Course now. 



You Learn 

By Doing 




To cash in on the present VI TV and the coming 
COLOR TV IioiMii you'll need t he kind of knovvl- 
c<lj4'- and »>xi>< Tii-nce NKI's Course gives. You'll 
Kt»! mart ice iu>!alliiiy front -Mid channel selector 
strips in modem I'l IK-VIM*' receivers. You learn 
I'MF xenicing jiroiilt'ins ami their solution. Mail 
tin- coupon now. Discover how NKI'n new course 
in I'lUM'KSSIONA L TfXKVlSIU.N SKKVK'i.Vr, 
mens the needs of the man who wants to get 
ahead in TV Servicing. 



Not for Beginners 

if you ha ve MOiue knowl- 
ediiv 01 Radio-TV fun- 
d a men tats. <>r havi had 
sonte .Radio Shop expe- 
rience or some Radio 
school training, this 
course IS KOR YOU. 
Mail coupon today. 



National Radio Institute, Dept. 515FT, 
16th and I Sts., N.W. 
Washington 9, D.C. 





COUPON BRINGS IMPORTANT j 

BOOK FREE! 

Get litis book an t judge for yourself how this course will * 

further tout ambition to reach t lie top in TV Servicing I 

or help lo build a more secure bu*incsg uf your own in | 

TV. Maay of tomorrow * top TV Servicemen . . men ' 

who can servic*- any make, any niotlel I HF. \HF or j 
Color T\ . . . will be graduates of this training. Mail 
the. ciHipsin now. There is no obligation. 



: semi my I- REE copy of "Mm 
i-rsianii no salesman will call. 



tn Reach t lie Top in TV Servicing.' 
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ON THE COVER (Story on page 
64) Model Carol Evans plucks one 
of the reeds of the Miessner elec- 
tronic piano. Color original by 
Daniel R. Rubin. 

(We regret that a credit was over- 
looked on last month's cover. The TV 
tube shown was supplied through the 
courtesy ot Sylvania Electric Prod- 
ucts, to whom our thanks are due.) 
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RADIO-ELECTRONICS 




National Schools brings you a new dimension in training 
for TELEVISION-RADIO-ELECTRONICS 



YOU CAN LEARN BY HOME STUDY, IF- 

— you are ambitious to increase your earning power, 
—you want to broaden your knowledge and skill, 
—you choose the school with the most complete training 
and service. 

50 Years of Successful Training 
National Schools has been training men for success since 1905. 
Our graduates are located around the globe, in good-paying jobs 
in servicing, installation and manufacturing ... in public and 
private industry,, or in their own businesses. All this experience 
and background are your assurance of success* 
What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Training, 
you master all phases of the industry— TV, Radio, Electronics — 
theory and practice. You learn HOW and WHY, in one complete 
course at one low tuition. 

Because National Schools* world headquarters are in Los Angeles 
—"capital city" of TV-Radio-Electronics — our staff is in close 
touch with industry. Our lessons and manuals are constantly 
revised to keep you up-to-the-minute on latest developments. We 
show yau how to make spare time earnings as you learn, and we 
give yon free placement assistance upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grades. 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education. 

Your Course Includes Valuable Units 
We send you important equipment, including a commercial, pro- 
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fessional Multitester . . . plus parts to build Receivers, Oscillators, 
Signal Generator, Continuity Checker, other units, and Short 
Wave and Standard Broadcast Superhet Receiver. 

Mail Coupon for Complete Information 
Get these two free books about this new 

dimension in Home Training. A compre- ' ^ 5 ^^siessQ 
hensive, illustrated fact -book and a Itmm^*?'*"- -"" 
sample National Schools lesson. No 
obligation, so mail coupon today. 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 
Los Angeles 37, Calif. • Chicago: 323 W. PolkSt. 
In Canada: 811 W. Hastings St., Vancouver, B.C. 



MAIL NOW TO OFFICE NEAREST YOU! 



(mail in envelope or paste on postal card) 

NATIONAL SCHOOLS, Dept. RG- 25 

4000 S. FIGUEROA STREET 323 W. POLK STREET 

LOS ANGELES 37, CALIF., OR CHICAGO 7, IJLL. 

Rush Free Book, "Your Future in Radio-TV-Electronics," 
and Free Lesson. No obligation, no salesman will call. 




-BIRTHDAY— 



JL9 





pity ?nKp 


ST ATI? 




O Check if interested ONLY in Resident Training at Los 


Angeles. 




VETERANS? Give «f WI^hnrgA 
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Thrill to 
"silk-and-diamond" 
highs* 





the 

Radio 

month 



12 NOTES 
ABOVE 

HIGH £, 
AND UP 



T35 ^^upG^^^**^-- 



^Smooth as silk, brilliant as diamonds, the 
highest octaves you can hear are realistically 
yours, with an E-V T35 >n your high fidelity 
music installation. This new. very-high-fre- 
t|uency tweeter takes over from 3500 cps to 
beyond audibility . . . provides I SO disper- 
sion. Is easily installed, aion^ with recom- 
mended X 36 crossover and AT37 level control. 



T35 List $55.00 

T35B List $35.00 

X36 List $14.00 

AT37 List $ 6.00 



Audiophilc Net $33.00 

Audio phile Net $21.00 

Audiophilc Net $ 8.40 

Audiophilc Net $ 3.60 



The T35B — for lower powered systems and 
existing quality AM-FM radio or radio* phono- 
graphs, finished in tlat matre black. Requires 
only X36 to attach to music system. Imped- 
ance 16 ohms. Shipping weight 2 lbs. 




The Piccolino 
for either th« T35 
or the T35B. Styled in qleaminq 
tropical mahogany or lustrous 
Korina blonde. List $15 00 Audio- 
phi le net $9.00. 

The Piccolino. complete with Su- 
per-Snnnx. X36 crossover and 
AT37 level control wired and 
ready to connect to your music 
systftm: with T35 list $90 00 
Atuliophile net $54.00: with T35B 
list $70.00 Atuliophile net 
$42.00. 



LIGHT AMPLIFIER demonstrated by 
General Electric Co. may in the future 
solve the problem of "picture-on-the- 
wall" television receivers. 

The light amplifier consists of a thin 
phosphor film between two electrodes. 
The front electrode is transparent, to 
permit incident and amplified light to 
pass, and is made of conductive giass. 
A voltage in the order of 100, supplied 
by an ordinary B battery, is connected 
across the electrodes, putting the phos- 
phor in an electrostatic held. 

Light striking atoms of a phosphor 
cause them to emit electrons, which 
produce light by collision with other 
atoms in the phosphor. In the light 
amplifier, the electrons are speeded up 
and given more energy by the direct 
voltage across the phosphor, thus pro- 
ducing more light than would otherwise 
be the case. 

In the demonstration, a small lantern- 
slide image projected by ultra-violet 
light on a phosphor screen was bright- 
ened gradually from bare visibility to 
a bright picture by turning the voltage 
up from 0 to 120, 

Amplification was strictly propor- 
tional, dark portions of the screen re- 
maining black and the brightest por- 
tions coming up to highest brilliance. 
A total increase of 10 times was re- 
ported achieved, but theoretical limits 
are far beyond present accomplishment. 

Drs. Williams and Cusano, who de- 
veloped the amplifier, were extremely 
cautious about predicting practical ap- 
plications for it in the near future. 
Asked about television screens, they 
pointed out that practical problems of 
obtaining phosphors of short enough 
persistence, producing large enough 
screens and modulating them with a TV 
signal were still to be solved. 



CANADIAN TV STATIONS AS 
DEC. 20, 1954 

CHCT-TV Calgary, Alta. 

CFRN-TV Edmonton, Alta. 

CBUT Vancouver, B.C. 

CBWT Winnipeg, Man. ... 

CKCW-TV Moncton, N.B. .... 

CHSJ-TV St. John, N.B 

CBHT Halifax, N.5. 

CJCB-TV Sydney, N.S. 

CHCH-TV Hamilton, Ont. 

CKWS-TV Kingston, Ont. 

CKCO-TV Kitchener, Ont. 

CFPL-TV London, Ont. 

CBOT Ottawa, Ont. 

CFPA-TV Port Arthur, Ont. 

CJIC-TV Sault Ste. Marie, Ont. 

CKSO-TV Sudbury, Ont. 

CBLT Toronto, Ont. 

CKLW-TV Windsor, Ont. 

CBFT Montreal, Que. . 

CBMT Montreal, Que. 

CFCM-TV Quebec City, Que. 

CJBR-TV Rimouski, Que. 

CKCK-TV Regina, Sask. 

CFQC-TV Saskatoon, Sask. 
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Prove the performance 

of the T35 to yourself ! 



You hear the difference 
with this T35 demonstra- 
tor. With a flip of i lie switch 
you lirin^ in or cut out the 
7.^5. Visit your E-V distrib- 
utor to conduct this amaz- 
inu test personally 





SEVEN NEW TV STATIONS have 
gone on the air since our January 
report. These are: 

WEDM Munford, Ala. 7 

WPFA-TV Pensacola, Fla 15 

WIRI Plattsburg. N.Y 5 

WFMZ-TV Allentown. Pa 67 

KTRK-TV Houston, Tex 13 

KCTS Seattle, Wash. 9 
WOAY-TV Oak Hill, W.Va 4 

Two stations have gone off the air: 

KCEB Tulsa, Okla. 23 
WNAM-TV Neenah, Wis 42 

Five new Canadian stations have 
gone on the air: CKCW-TV, Moncton, 
N.B., channel 2; CKWS-TV, Kingston, 
Ont., channel 11; CJIC-TV, Sault Ste. 
Marie, Ont., channel 2; CJBR-TV, 
Rimouski, Quebec, channel 3, and 
CFQC-TV, Saskatoon, Sask., channel 8. 
(New list of Canadian stations above 
includes these) . 



CONDUCTING METALLIC FILM 

1 — LUMINESCENT ZnS LAYER 

-CONDUCTfNG TRANSPARENT FILM 



D C VOLTAGE 



-METAL ELECTRODE 
-MICA SPACER 

CONDUCTING PASTE 
GLASS BASE 

METAL ELECTRODE 



EXCITING RADIATION 



VISIBLE EMISSION 



Today— wrif for Bulletin 194 and wh*r* to buy. 

*4b*J%£ • ELECTRO -VOICE, INC. 
Cl^Cl/tC'frCICSL BUCHANAN, MICHIGAN 
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RADIO-ELECTRONICS 




COLOR 

TELEVISION 



D.T.I, s program 
also includes 
training in 
Color Television 



In Spare Time at Home - Prepare for a Better Job - 
or Your Own Business in 

ELEVISION 

RADIO • ELECTRONICS 

If the man who is seeking a better job or a business of his own will take 
time to compare all the opportunities available to him today, he will 
undoubtedly consider a career in Television-Radio-Electronics. 

A bird's eye view of the tremendous opportunities that exist in this 
fast-growing American industry revea's that hundreds of TV sta- 
tions are yet to be built, millions of se*s to be manufactured, and 
other millions of existing sets to be serviced from time to time. 
Another marked advantage for men 17 to 45 is the fact 
that they can prepare to enter these profitable fields in 
their spare time at home or in our modern laboratory 
in Chicago. Another distinct advantage is the fact 
that no previous technical experience or ad- 
vanced education is required. 

After a man completes his training at 
home or in our Chicago Laboratory, he 
may get the benefit of our effective 
EMPLOYMENT SERVICE to help him 
get started. 

Again we say — com pare these 
Opportunities and advantages. 
Serd for full facts today. 
Mail coupon below NOW! 



EMPLOYMENT SERVICE 

Upon completing cither the Chicago Lab- 
oratory or Home training, DTI's long* 
established, effective Employment Serv- 
ice is ready to help you start earning real 
money. Get full facts. Mail coupon today. 



r 



MODERN LABORATORY 



\ If preferred, you con get all of your preparation in 
\ our modern Chicago Training laboratory — one of 
"i the finest of it* kind. Ample Instructors, modern 
equipment. Witte for details I 




One of America's Foremost 
Television Training 
Centers" 

A 



WORK OVER 300 PROJECTS 

You set up your own HOrtE LABORATORY . . . 
vowt* with and keep the same type off basic electronic parts 
usedlin D.TJ.'s modern Chicago Training Center. Now you 
can get real Laboratory-type tramrig — AT HOME. 













pi life 
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If I 



ml 

: act 
: now. 1 

I DeVRY TECHNICAL INSTITUTE 

I 4141 Belmont Ave., Chicago 41, III. Dept. RE-2-L 

| I would like the facts, including your valuable intforma ton-packed publi- 
cation showing how I may get started toward a good job or my own 
| business in Television-Radio-Electronics. 



89 "W 

CARN 
MONEY 

ID TELEVtSIOM 

uoio [uctiokic: 




Get information packed 
publication FREE!' 
Mail Coupon Today. 



I Name 1 




MILITARY SERVICE! 

It you're subject to military ser/he, the informa- 
tion we have for you should pio . e very helpful. 
Mail coupon today. 



16-mm. HOME MOVIES 



You use thii 16-mm. motion picture pro- 
jector and nciy reeli of educational film 
— a wonderful, exclusive, D.T.I, home aid 
to help you understand important funda- 
mentals faster . . . easier . . . better It's 
almost like having a teacher in your home. 



I 



Street. 
City __ 



~Age_ 

Apt. 
_Stale^ 



D.TJ.'s Training is available in Canada 



FEBRUARY, 



95 5 



DfVRY TECHNICAL INSTITUTE 

Af FILIATED WITH 

DEFOREST' 5 TRAINING, INC. 

CHICAGO 4V, UllNOlS 
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You 
can 

build 
a 

reputation 

on 
Tung-Sol 

Quality 




TUNG-SOL ELECTRIC INC. 
Newark 4, New Jersey 

Sales Offices: Atlanta, Chicago, Colum- 
bus, Culver City (Los Angeles), Dallas, 
Denver, Detroit, Newark, Seattle 



THE RADIO MONTH 

IRE PRESIDENT FOR 1955 is John 
D. Ryder (see photo) , dean of the 
School of Engineering at Michigan 
State College. His election carried with 
it one of the nation's highest profes- 
sional honors. Ryder succeeds William 
R. Hewlett, vice president of Hewlett- 
Packard Co., as head of the interna- 
tional society of 40,000 radio engineers 
and scientists. 

Holder of numerous patents and 
author of three textbooks on electronics 
and networks, Ryder, a Fellow of the 
IRE, has long been active in that organ- 
ization's affairs. 




FIRST TV STATION to operate with- 
out any local programming was author- 
ized to broadcast on chanel 9 from 
Lufkin, Tex. The station, it was stated, 
would rebroadcast programs of KPRC- 
TV (channel 2), Houston. In dissenting 
from the FCC grant, Commissioner 
Frieda Hennock stated, "By this action 
the commission for the first time has 
authorized the use of a v.h.f. channel 
by a station operating as a satellite of 

i another v.h.f. station and carrying 
exclusively the programs of the parent 
station, which is licensed to serve a 
distant city. 

"On Aug. 5, 1954, the commission 
announced a new policy under which 
it will consider applications for stations 
in the u.h.f, band which do not propose 
to originate any local programs. No 
reference was made to the possible use 
of v.h.f. channels for satellite stations 
operating off v.h.f. parent stations and 
carrying exclusively the programs of 
the latter. The grant thus extends the 

! scope of the Aug. 5 policy and the limits 

, then announced." 

I 

; GEORGE ASHLEY CAMPBELL, 

scientist and inventor in the Held of 
electrical communications, died Nov. 11, 
1954. The 83-year-old mathematical 
physicist was a staff member of Bell 
Telephone Labs until his retirement 
in 1935. 

Campbell is credited with contribut- 
ing to the invention of the loaded line, 
which made possible long-distance tele- 
phone calls. His inventions also include 
the electric wave filter, which for the 
first time permitted the sending of 
many conversations over the same elec- 



( Continued) 

trical circuit, and the shielded balance, 
a measuring apparatus. 

In 1936 Dr. Campbell received the 
Medal of Honor of the Institute of 
Radio Engineers. He joined the Amer- 
ican Bell Telephone Co. in Boston in 
1897. 

NEW COLOR TV RECEIVER has 

been demonstrated by Hazeltine. The 
receiver, which of course works on the 
NTSC system, is a projection model 
using three C-R tubes. Each tube pro- 
duces one primary color: red, blue or 
green. The optical assembly contains 
three 2^2 -inch projection tubes and a 
system of lenses and mirrors. It com- 
bines and enlarges the outputs of the 
tubes and projects the color picture 
on a flat screen slightly larger than 
the face of a 21 -inch direct-view tube. 
The receiver also operates on mono- 
chrome. 

The optical assembly containing the 
three tubes and the necessary lenses 
and mirrors is a compact unit intended 
to be adjusted at the factory. It will 
then maintain adjustment and registry 
until it becomes necessary to replace 
one of the color tubes. At that time 
simple adjustments, of a type which 
can easily be made by a skilled service 
technician, would be needed. 

It was estimated that the cost of the 
receiver would be com par able to that of 
sets using tricolor picture tubes. One 
outstanding advantage of this set is 
the cost of picture-tube replacement — 
the price of the small tubes being many 
times less than that of the present 
types of tricolor picture tubes. 

CBS LICENSES RCA to manufacture 
direct-view color TV picture tubes of 
the curved screen mask type, a develop- 
ment of CBS-Hytron. The agreement, a 
5-year pact, grants RCA rights to use 
the original patent as well as other 
CBS patents that may issue from pend- 
ing applications. CBS officials announced 
the move as a definite step toward 
long-sought-after tube standardization 
in the color TV field. 

RCA's recent announcement of lim- 
ited commercial production of color TV 
sets using the company's new 21-inch 
tricolor tube (21AXP22) was the first 
use of the licensing agreement. The 
tube was described as a 21-inch round 
metal type using a curved screen mask. 
RCA had previously made tubes of the 
flat or planar mask type. 

NINE ARRESTS were the result of a 
Miami, Fla., drive on dishonest tele- 
vision repair practices. The campaign 
was due to cooperative action by city 
and county officials, the local Radio and 
Television Technicians Guild and the 
Miami Better Business Bureau. Those 
arrested were accused of obtaining 
money by trick and petty larceny. 
Methods were said to include making 
unnecessary repairs, charging for parts 
not installed, inflating bills with labor 
not performed and substituting used 
parts for new ones. end 
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WhfehfeVbuVfent? 



odd technical train- 
ing to your practical 
experience and 





Greater Security 
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°na Travel 



LICENSE I 





I can train yoj 

to pass your FCC License 

Exams in a minimum of time if 

you've had ary practical radio experience — 

amateur, Army, Navy, radio servicing or other. 

My time-proven plan can help put you, too, on 

the road to success. 

Let me send you FREE the entire story 
Just fill out the coupon and mail it. I will send 
you, free of charge a copy of "How to Pass 
FCC License Exams,'' plus a sample FCC-type 
Exam, and the amazing new booklet, "Money 
Making FCC License Information." 

CaH E". Smith, E.E. 
President 



TELLS HOW 



it y»u H "V s Da T, OUR GUMMnT 




TELLS HOW 



WE GUARANTEE 

TO TRAIN AND COACH YOU AT HOME IN SPARE TIME 

(mm you get YOUR FCC LICENSE 



ruts Haw 



EMPLOYERS MAKE 




Our Amazingly Effective JOB-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 

Here is just one recent example of Job-Findinq Results 
Gets Five Job-Offers from Broadcast Stations 

"Your 'Chief Engineer s Bulletin' is a grand way 
of obtaining employment for your graduates who 
have obtained their 1st class license. Since my 
name has been on the list. 1 have received calls 
or letters from five stations iti the southern 
states, and am now employed as Transmitter 
Engineer at WM.MT." 

Klmer Powell. P.ox 274. Sparta. Tenn. 



OURS IS THE ONLY 
HOME STUDY 
COfJ RSE WHICH 
SU PPLI ES FCC- 
TYPE EXAMINA- 
TIONS WITH ALL 
LESSONS AND 
FINAL TESTS. 



JOB OFFERS Like These to Our 
Graduates Every Month 

Letter from nationally-knewn Airlines; "Radio Operators and Radio Mechanics 
are needed for our company. Periodic wage increase with opportunity for advance- 
ment. Both positions include many company benefits such as paid vacations, free 
flight mifeane allowance and group insurance. 

Letter from nationally-known manufacturer: "We have a very great need at the 
present time for radio-electronics technicians and would appreciate any helpful 
suggestions that you may he ahle to offer." 

These are just a few examples of the job offers that come to our office periodical- 
ly. Some licensed radioman filled each of these jobs ... it might have been you! 

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR 
Coaching AT HOME in Spare Time 

Name and Address License Time 

Harry G. Frame 2nd Class 13 Weeks 

Box 429, Chailestown. W. Va. woeKs 

partes Ellis 1st Class 28 Weeks 

Box 449. Charles City. Iowa 

9™** £bbs 1st Cl.iss 34 Weeks 

1320 E. J7th St.. Kansas Cily. Mo 

Kenneth Rue 2nd Class 20 Weeks 

Dresser. Wisconsin 

B. l. Jordan 1st Class 20 Weeks 

Seattle. Washington 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Desk RE-73, 4900 Euclid Bldg., Cleveland 3, Ohio 

CARL E. SMITH, E.E., Consulting Engineer, Pres. 



Vour FCC \ 


icket is recogn 


<zed by most em- 


pioyers in t 


he electronic fie 


Id as proof of your 


technical ab 


ility. 



CO V POM 
MOW 





CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Desk RE-73, 4900 Euclid Bldg.. Cleveland 3. Ohio 

(Address to Desk No. to avoid delay) 

want to know how I can get my FCC ticket in a minimum of time. Send 
m* your FKEE Iwoklet. ' How to Pass FCC License Examination" (does not 
corer exams for Amateur License), as well as a sample FCC-type exam ami 
the amazing new booklet. "Money -Making: FCC License Information." Be 
sure to trfl me about your Television Engineering Course. 

Name 

Address 

City Zone .State 



Special tuition 



U. S. Armed Forces. 
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most 

complete 

line 



OD-R ROTORS are BEST 



Most Powerful 



Most Reliable Sharpest Tuning 



from the bottom up. . . 
inside out. . , 



Models TR-11 and 12 



Models AR-1 and AR-2 




lO* S 



fcO?" 1 




* The highest grade premium die cast 
Aluminum ... so rugged and durable that 

it is used for aircraft landing gear. 

PRE SOLD to MILLIONS 

through spot announcements on 
television. 



CORNELL -DUBILIER 

SOUTH PL Al'NFlELD, N. J. 




the R ADI ART corp. 

CLEVELAND 13. OHIO 
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Aluminized Picture Tubes 



Exclusive Aluminizing Lacquer 



Now you can get all the benefits of aluminized 
picture tubes — sharper picture, superior con- 
trast, high light output — and excellent picture 
tube life! 

Raytheon aluminized picture tubes are proc- 
essed with the purest aluminum plus LUMILAC 




— a lacquer especially 
blended and used exclu- 
sively by Raytheon. 

This lacquer produces an 
extra smooth unbroken 
surface for the aluminized 
coating, yet leaves no gas- 



AN U FA 



producing residues which could impair cathode 
emission and hence shorten tube life. 

Next time you replace a picture tube try a 
Raytheon LUMILAC Aluminized Picture Tube. 
You 'll be delighted with its performance in any 
set — amazed at how it will improve the picture 
of a low cost, low voltage range TV receiver. 
And so will your customer. Ask your Raytheon 
Tube Distributor for Raytheon Aluminized 
Picture Tubes with LUMILAC. Like all Ray- 
theon Picture Tubes they are Right for Sight, 
Right for You 
and Always New. 




PANY 



Receiving and Cathode Ray Tube Operations 
wton, Mats., Chicago, III., Atlanta, Ga., Los Angele^ Calif 



RAYTHEON 



I ATI) 8^ AND NIJUATjJK TUB 




ftOWAVE TUB 



FEBRUARY, 1955 
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The Only COMPLETE Line... 




Model D 10 
4-pole, shaded pole A C 
Induction type far 
tape, wire, or disc 
recorders 



THE GENERAL INDUSTRIES CO. 



DEPARTMENT GE • ELYRIA, OHIO 



OVER 97,000 TECHNICIANS HAVE LEARNED 

HOW TO GET THE MOST OUT OF j for AM 
BASIC TEST EQUIPMENT Z FM " TV 



'Servicing by Signal Substitution' 

A BEST SELLER FOR OVER 13 YEARS! 

(NEW. UP-TO-DATE, 14th EDITION) 

The Modern, Simplified, Dynamic Approach to 
all Receiver Adjustment & Alignment Problems 

it Nothing complicated to learn 
ir No extra equipment to purchase 
if Universal . . . non-obsolescent 
it Employs only Basic Test Instruments 



Ser ricwg 

: h 
Signal 

Station 



'ONLY 

1 03 pages, 
nvaluable 
information 
that will help 
you redouble 
the value of 
your basic test 
oquipmea 



Ask for "S.S.S." at your local Radio 
Parts jobber or remit in small 
stamps or coin directly to factory. 






PRECISION APPARATUS COMPANY, INC. 
70-31 84th STREET, GLENDALE 27, L. I., N. Y. 



VOTE OF CONFIDENCE 

Dear Editor: 

Congratulations on your bold stand 
in the Correspondence column of the 
December issue. I too feel that infor- 
mation is often needlessly kept out of 
more general use simply because of 
the very poor manner of its presenta- 
tion. Highly involved articles might 
delight Mr. Holm but leave most people 
pretty much in the dark. 

I feel that any subject can be pre- 
sented in such a manner that the con- 
tent can be grasped on the first reading. 
And more power to you and Radio- 
Electronics which seems dedicated to 
this wholesome idea. 

Elbert Robberson 
Port Washington, N. Y. 

REHUTTAL 

Dear Editor: 

I think Mr. Holm, in your December 
Correspondence column, has a legitimate 
criticism. By your own reply, the article 
was intended for persons "who would 
like to have a thorough look into the 
purposes, ingredients and techniques. " 
You also stated that articles should 
be "interesting and understandable to 
the average and intelligent radio-TV 
technician." 

I submit that the average intelligent 
radio-TV technician is capable of with- 
standing the shock of hearing that 
power is not always equal to E times I, 
If he cannot assimilate this — indeed, 
if he does not already know this — he 
has no business in radio-TV servicing. 

I have not read the article to which 
Mr. Holm refers and so cannot say that 
there are errors in it, and there can be 
no argument with the editors' position 
that to communicate information the 
material must be clear and in language 
the reader understands. But if this 
information is misinformation, it is 
worse than none at all. 

I think it is perfectly possible to 
write articles that are simple and 
accurate. Your magazine publishes one 
now and then! Such an article is that 
of D. J. Tomcik in the December, 1954, 
issue. It proceeds in a clear, logical 
manner without being overly technical. 
He adequately lays the groundwork 
for the concept of critical damping- 
resistance, then discusses the things 
which affect its value. He even gives 
a simple mathematical (horrors!) 
summary of the things he has stated. 

(Name withheld by request) 
Huntsville, Ala. 

(Continued on page 16) 
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• All TV and Radio Parts 

• All Electron Tube Types 

• Test and Lab Instruments 

• High Fidelity Equipment 

• Custom TV Chassis 

• AM, FM Receiving Equipment 

• Recorders and Suppliers 

• P. A. Systems, Accessories 

• Amateur Station Gear 

• Builders 9 Kits, Supplies 

• Equi pment for industry 



ultra-modern facilities for the 

FASTEST SERVICE IN ELECTRONIC SUPPLY 




SEND FOR THE LEADING 
ELECTRONIC SUPPLY GUIDE 




SEND FOR IT TODAY! 

Get allied's 1955 Catalog— 308 pages 
packed with the world's largest selection of 
quality electronic equipment at lowest, 
money-saving prices. Select from the latest 
in High Fidelity systems and components; 
custom TV chassis, TV antennas and 
accessories; AM and FM receiving equipment; 
P. A. systems and accessories; recorders and 
supplies; Amateur receivers, transmitters 
and station gear; specialized industrial 
electronic equipment; test instruments; 
builders* kits; huge listings of parts, tubes, 
tools, books — the world's most complete stocks 
of quality equipment, allied gives you every 
buying advantage: fastest shipment, expert 
personal help, lowest prices, assured 
satisfaction. Get the big 1955 allied Catalog. 
Keep it handy. Send for your free copy today. 

IT'S VALUE PACKED . . . SAVE ON 
EVERYTHING IN ELECTRONICS 



EASY-PAY TERMS 

Use ALLIED'S liberal Ea-.y 
Payment P an — only 10% 
down, 2 nontrs to pay — 
no carrying charges if you 
pay in 6C days. Available 
on Hi-Fi end 3 .A. uni~s, 
recorders, TV chassis, test n- 
strumen*s, A-natejr gear, etc. 



FEBRUARY, 1955 



HI-FI SPECIALISTS 1 

To keep up w'th the latest 
and best in high Fidelity, 
look to ALLIrD. Count on us 
for all the latest releases and 
largest stocte o~ Hi-Fi equip- 
ment. We spec alize, too, in 
TV supply, and are foremost 
in the field of Builders' Kits. 



ALLIED RADIO 

world's largest Electronic Supply House 



ALLIED RADIO CORP., Dept. 2-B-5 
100 N. Western Ave., Chicago 80, Illinois 

□ Send FREE 308-Page 1955 ALLIED Catalog. 



Name- 



Address- 
City 



_Zone_ 



^State- 
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R0DUCT10N 



RATE 



TV PICTURETUBES 



OF^DEClst^ACES 
CBS-HYTRONt^ 



2S3S* 



PICTU 



Another demonstration 
of confidence 
in CBS-Hytron 
advanced-engineering 



mm 



J CBS-HYTRON Main Office: Danvers, Massachusetts 
^^^^ A Division of Colombia Broadcasting System, Inc. 



A member of the CBS family: CBS Radio • CBS Television • Columbia Records « CBS Laboratories • CBS-Columbia • CBS International • and CBS-Hytron 
14 RADIO-ELECTRONICS 
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THAT MAKE TIUO THE LEADER IH '55 




FEATURES 




HEAVIEST "&ODMS! 

Thick - Wa II, e«>"tra - sfurdy 
1 1 /4* di*ame|jpp {looms.* 
N.othfng a_Vp''oa cSm.g 
them lor strength f Now 
us$d on AkL lowland 
yajis. 

IN5TA-J.0K 

cLamp 

(Goo^jBV? Nuts) 

Tljis iev.^!utioife;?V ci*;£p " p%>rnits> irjs'tarit fjfp 1 ^^ 
assje/nyy p k e/man.ent" afigriVenX with ultra strerfgtl^ 
Npthi/ig stronger «— r.o^hinc (aster! Insta-.LpV em- 
ployee) oq ALL. tRIO Afj.UhQa5" ttejfc havferparasjtfc 
elements. 




C^WARICON'' 
HEAO 



iPpur VC sYwngth a^ujninjun\ adjusting arms. Inter- 
locking Bytte/Hy sections. Heaviei snalp-actjoh 
spVihg <asseml?ly the ' Vari-CjbVr v is th;e 
{gina wiffi spring l da.mpe"n J e'Y! tp Tiesseh v f ibja1ion) 
jiijd ^reaka.ge. The ' VdtT-Qbj jie'tfd also usc^ 
4rie- poptifar TRIP 8B 5«n ev 




CONICAL, HEAD 



Swio^g out ejenje"gf rtiQunti^g, pjates., fan" out 
elements iVito snap*fas"ten1ng£ and. rt's set: Used, 
jhrcjughout- conical line. 



7te<* MYCASTYRENE INSULATORS USED THROUGHOUT TRIO LINE 



7U#* TRIO ARISTOCRAT ROTATOR 



NOW AVAILABLE IN FOUR 
GLORIOUS COLORS! 





88 



Far superior construe 
tion. Rugged, foolproo 
— easily installed 
Parasitic elements sup- 
ported by TRlO's revo- 
lutionary new "Insta- 
Lok" clamps. Low chan- 
nel dipoles supported 
by the strongest conical 
head made. No vibra- 
tion — No element 
shedding. Completely 
pre-assembled. Avail- 
able in single or two 
bay models. 




2 66 



Three dipoles pro- 
vide exceptionally high 
gain on all VHF chan- 
nels. Exc usive TRIO 
grid reflector gives im- 
proved performance. 
Extremely rugged yet 
lightweight Pre-assem- 
bled — simply unfold 
and tighten reflector 
and dipole assemblies. 
Three vertical brcces 
on reflector screen for 
increased strength. 
Available m single or 
two bay models. 




1954 
ANU- 
CO. 
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gK' TV DOCTOR 

ATTENTION: NOVICE SERVICEMEN 



Sub-Miniature 
PLUGS 




The new TV DOCTOR was writ- 
ten expressly for the novice by 
B. G. Oisin. noteri TV educator 
end author. Mr. Cisin has 
trained thousands of TV tech- 
nicians, many of them now 
holding important positions in 
television. Ifis .\ears of experi- 
{ T enee are embodied in this valu- 
DQT^hII uable book! 

f ^rffllL£J TV DOCTOR contains just the 
info you need to start in TV 
servicing. No theory. math 
or formulas, but full of prac- 
tical information. Copyrighted Trouble Shooting Guide 
pin-points hundreds of TV troubles, enabling you to 
diagnose faults without previous experience. Method 
applies to all TV sets, old and new. Special chpts. 
on COLOR TV and U.H.K. Useful data about TV 
sets, tuners, antennas, lead-ins, interference, safety 
siiKKestions. How to read schematic diagrams. Prac- 
tical hints for prospective service D . . . C1 
men. Many clear illustrations rOSTpaid >l 



ABC of COLOR TV 



LEARN COLOR TV 
THIS EASY WAY! 

Just off the Press'. 

H. G. Cisin's remarkable book 




Postpaid $1 



Plains this fascinating new TV 
development in a simple down- 
to-earth manner. It actually 
tiauslates the highly technical 
descriptions of research scien- 
tists into Plain everyday lan- 
guage. 

Covers basic color principles, 
compatible color TV system, the 
color signal, color TV reception, 
plus practical pointers on color 
pix tubes, rests, etc. .lust the 
info TV servicemen must h:ive to cash in on this 
rapidly expanding new field. Pro- 
fusely illustrated 

FAMOUS "TV CONSULTANT" 

TV Serviceman's Silent Partner 

New. easy-to-use way to solve 
toughest TV troubles. UHF 
*2|rif> %WwjEL conversions, in- 

LS\ I #4^Hf stallat ions and servicing. Mod- 
Y\ \f ^^Bf ern alignment methods shown 
f \ y by pictures, diagiams and sim- 

ple directions, tell exactly what 
to do and how to do it. Prac- 
tical pointers on use of all TV 
Test Instruments, Over 300 pix. 
raster and sound symptoms. De- 
tailed directions tell where and 
how to find faulty parts. Over 
135 RAPID CHECKS, many 
using pix tube as trouble locator. 125 illustr. of scope 
wave forms , diagrams, station patterns, show various 
defects — take mystery out of TV set vicing. NO THE- 
ORY — NO MATH— NO FOR M U LAS— just practical 
service info, covering all tvpes of n . ..«.«> 

tv sets ... Postpaid $2 

NEW! 1954 TV TUBE LOCATOR 

TROUBLE INDICATING TUBE LOCATION 
GUIDES for ovi'i 3000 most popular models from 
Admiral to Zenith plus PIX TUBES used in each 
model! 15)47 to 1953 models. A storehouse of val- 
uable TV servicing info, priced D . . . c , 
very low for large volume sales ..... rOSTpaia }l 

NEW! Trouble Shooting PIX GUIDE 
incl. TV TERMS Explained 

Sect. I is a fully illustrated GUIDE to oft-recurring 
pi.v faults. Causes and cures explained. Copyrighted. 
Trouble Indicating illustrated chart tellR where trou- 
bles start in typical TV set — illustrations show re- 
sulting faults TV pictures. Sect. 2 explains hundreds 
of TV teims in non- technical q . ei 
language Postpaid 51 

NEW! TV TROUBLE TRACER 

Each vol. contains different copyrighted "Trouble 
Indicating TURK LOCATION GUIDES" of over 500 
most popular TV models. Vol. 1 has older sets, vol. 3 
newest '954 models. 40 common picture troubles 
illustrated, traced to source and cured. 

Vols. 1, 2 & 3 Postpaid 50c ea. 



H« G. CISIN, PUBLISHER 



Order from your Jobber today, or if 
not stocked, order postpaid from: 
Harry G. Cisin, Dept. E-31 
Amagansett, New York 
Enclosed find $ Send postpaid 

□ Color TV □ TV Pix fiuide 

□ TV Doctor □ TV Tracer, Vol. 1 

□ TV Consultant □ TV Tracer, Vol. 2 

□ TV Tube Locator □ TV Tracer, Vol. 3 



CORRESPONDENCE 



( Continued ) 



Name ... 
Address 



g City Zone State 



VOICE FROM THE WEST 

Dear Editor: 

Hallelujah!!! is the only way I can 
open this letter, and I am referring' to 
the controversy between the editors 
and Mr. Holm. 

I am one of the would-be learners 
| that Mr. Holm would deny knowledge 
to because I haven't sufficient mathe- 
matical training 1 . Despite this handicap 
I am at present studying electronics 
at a trade school and find that when 
properly presented, I am capable of 
understanding technical articles. 

I want to thank the editors of RadiO- 
Electronics for punching- back. It is 
the first time I have ever read where 
editors weren't apologizing all over the 
place. The challenge you presented to 
Mr. Holm is very commendable. 

Arthur L. Rutschman 
Silverton, Ore. 

AN AUTHOR COMPLAINS 

Dear Editor: 

I have been writing articles for 
Radio-Electronics for some years. The 
articles have been — I like to think — 
clear, concise and timely. Most of them 
have had schematics and construction 
details. They were written on the 
premise that most readers of the mag- 
azine would have — at least — a knowl- 
edge of the fundamentals of electronics. 

For some years now I have been 
receiving letters from the readers of 
Radio-Electronics. They have led me 
to believe that perhaps I wasn't clear, 
concise and possessed of much knowl- 
edge. Or, is it that too many readers do 
not really read — especially schematics? 

Recently I received a letter that went 
into a detailed explanation of how the 
writer had built an amplifier I described 
in a recent article, but he couldn't make 
the thing work. Could I help? I could 
and did. But the trouble wasn't in the 
amplifier at all. He had not studied 
the text of the article and had looked 
at the schematic only when he began 
to wire the parts. The title of the 
article or the editorial blurb had caught 
his fancy and he'd decided to build the 
amplifier. But if he had read the article 
he would have known of my caution 
about what not to do! 

And another: The parts list indicated 
one value for a resistor and the sche- 
matic show r ed another. Which one to 
use? Now, I didn't mind straightening 
him out on this. But any tube manual 
could have told him the approximate 
value for a cathode bias resistor for 
this particular tube. 

Did I use a gimmick on the whatsis? 
Well, the text of that particular article 
said it could be used but was not rec- 
ommended. Yet, I received a three-page 
letter asking me if, in my learned 
opinion, the gimmick could be used! 

So I wonder: have I been clear? 

Well, I can make a mistake. The 
editors can make one, too. The drafting 
department is not immune to errors 
either. But usually when the editor 
accepts an article for Radio-Elec- 




TYPE "D" ... UP TO 50 CONTACTS 



For Your Miniaturization Program 



Save space ... save weight ... rugged. 1000's of 

uses! Pressed steel shells. Heavily gold- 
plated copper-alloy 5-amp. contacts give 
untarnishing high surface conductivity 
and corrosion resistance. Take #20 solder- 
tipped wires. Polarization means. Salt- 
spray resistant shells. Flashover 1700v dc. 




TYPE "U". . . UP TO 12 CONTACTS 



Receptacles Hermetically-sealed 

Round steel shells. Pin receptacles have 
fused vitreous insulators to give true 
hermetic seal. Adaptable to box-or panel- 
mounting. Pin or socket plugs have resili- 
ent moisture-sealing insulators, gold- 
plated contacts. Bayonet latch. Cord 
connectors have resilient sleeves. Con- 
tacts 5-amp. Flashover 1700v dc. 



Wrife for Cannon Sub-Miniature Bulletins . * * 
TODAY! Refer to Dept. 144. 

CANNON ELECTRIC COMPANY, 3209 
Humboldt St., Los Angeles 31, Calif. 

Representatives and Cannon dis- 
tributors in all principal cities. 

Since 1915 
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your future m 
th« n»w world of 

. ELECTRONICS 

CMrfOt tA»0 fWOINl*«)NG INSmUTt • WASHING TOW 10, Ik C 



YOU CAN plod along for years, getting a paltry increase 
now and then, enjoying little security, finding your work 
dull and drab. 

Then something . happens. Things look up. You become 
more confident. Your earnings rise. You feel more im- 
portant. 

"Luck," some may say. 

"Contacts/' others may suggest. 

But in your heart, you will know the answer : "Training." 
And it all may have started the moment you filled out a 
coupon requesting a copy of a free booklet named "Your 
Future in the New World of Electronics." From this data 
you get knowledge of where you stand in Electronics. Tre- 
mendous expansion leaves this gigantic industry pleading 
for trained men. Top manufacturers sold billions of dol- 
lars worth of electronic merchandise in 1953. By 1960, the 
radio-electronics industry should do no less than 10 billion 
dollars per year, not counting mili- 
tary orders. 

Today there are over 97,000 radio- 
equipped police cars; an even larger 
number of taxis are radio equipped 
(at least 87,000); 32,000 civilian 
planes have radio; 35,000 American 
ships have radio. 

Today there are over 120,000,000 
radios in use. There are 28,000,000 
TV sets and 381 TV stations in 

operation. Color TV is coming into its own. Countless 
positions must be filled — in development, research, design, 
production, testing and inspection, manufacture, broadcast- 
ing, telecasting and servicing. To fill these posts, trained 
men are needed — men who some- 
where along the line take time to 
improve their knowledge, their 
skills. Men who, today, perhaps, 
take two minutes to send for a 
booklet. 

"Your Future in the New World 
of Electronics" shows you how 
CREI Home Study leads the way 
to greater earnings through the 
inviting opportunities described 
above. 

However, CREI does not promise 
you a "snap." With an accredited 
technical school such as this, you 
must study to convert your ambi- 
tion into technical knowledge you 
can sell in the fabulous Electronics 
market. 

Since its founding in 1927, CREI 
has provided thousands of profes- 
sional radio men with technical ed- 
ucations. During World War II 
CREI trained thousands for the 
Armed Services. Leading firms. 



The data that Launched 
Thousands of Careers 
is yours FREE to show 

HOW YOU CAN BE SUCCESSFUL 
IN RADIO-TV ELECTRONICS 

Send for Your Booklet Today! 



CREI resident instruction (day or night) 
is offered in Washington, D.C. New 
classes start once a m©nth. 
VETERANS: If you were discharged 
after June 27, 1950 — let the new G.I. 
Bill of Rights help you obtain CREI 
resident instruction. Check the coupon 
for full information. 



choose CREI courses for group training in electronics, at 
company expense, among them United Air Lines, Canadian 
Broadcasting Corporation, Trans-Canada Airlines, Sears, 
Roebuck and Co., Bendix Products Division, All-American 
Cables and Radio, Inc., and Radio Corporation of America. 

CREI courses are prepared by recognized experts in a 
practical, easily understood manner. You get the benefit 
of time-tested materials, under the personal supervision of a 
CREI Staff Instructor, who knows and teaches you what 
industry wants. This is accomplished on your own time, 
during hours selected by you, and controlled by your own 
will power. This complete training is the reason that grad- 
uates find their CREI diplomas keys-to-success in Radio, TV 
and Electronics. CREI alumni hold top positions in Amer- 
ica's leading firms. At your service is the CREI Placement 
Bureau, which finds positions for advanced students and 
graduates. Although CREI does not guarantee jobs, re- 
quests for- personnel far exceed 
current supply. 

Now is the time of decision for 
you. Luck will not propel you for- 
ward unless it finds you trained. 
Contacts won't budge you an inch 
unless you have the skill to back 
them up. The answer is: Technical 
Training . . . and willingness to 
learn. Together they will bring 
you increased earning in this new 
Age of Electronics. Fill out the coupon below and mail 
it now. We'll promptly send you your free copy of "Your 
Future in the New World of Electronics." The rest — your 
future- — is up to you. 



mail this coupon Today! 



CAPITOL RADIO ENGINEERING INSTITUTE 

Accredited Technical Institute Curricula 
Dept. 142-B, 3224 16th St., N. W., Washington I0 ( D.C. 

Please send me your course outline and FREE Illustrated 
Booklet "Your Future in the New World of Electronics"' . . . 
describing opportunities and CREI home study courses in 
Practical Electronics Engineering. 

□ Practical Radio Engineering 

□ Broadcast Radio Engineering (AM, FM, TV) 

□ Practical Television Engineering 

□ Aeronautical Electronics Engineering 

□ TV, FM & Advanced AM Servicing 



CHECK 
FIELD 
GREATEST 
INTEREST 



Name.. 



Street. 



City.. 



CHECK: 



Zone State 

□ Residence School □ Veteran 



To help us answer your re- 
quest intelligently, please give 
the following information: 



EMPLOYED 
BY 



TYPE OF 
PRESENT WORK.. 



SCHOOL 
BACKGROUND 



ELECTRONICS 
EXPERIENCE. 



IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 



FEBRUARY, 1955 




CORRESPONDENCE 



( Continued ) 



STEP 

AHEAD oi the 
"CUT and TRY" BOYS 

with the NEW 

ftadion 

FIELD STRENGTH METER 




Model 



5000 Only 

i 97 50 

less batteries 



BATTERY OPERATED —FOR VHF-UHF 

Move forward into bigger business. 
Save time, money. No guessing whether 
antenna or receiver is at fault. Find 
your problem immediately. 

On new installations you KNOW 
which antenna location is best before 
proceeding. A Radion Meter builds 
customer confidence, often pays for 
itself in two months time. 

Beautifully designed, easy to use. All 
TV channels 2 to 83 and FM band. 
Weighs only 16 lbs. with standard 
batteries. Absolute readings in micro- 
volts. Monitoring jack for audio. Size 
11 x 8Vi x 6 in. Ask your distributor 
or write direct for specifications. 





No guesswork 
in your methods. 



Quickly locate cause 
of weak signals. 



THE RADION CORPORATION 



Dept. G, 1130 W. Wisconsin Ave. 
Chicago 14, III. 



tkomcs he is pretty sure the author 
has something that works, written up 
so that it can be understood. Anil he 
is reasonably certain that most of his 
readers will like the article and will 
want to build whatever is described. 

The letters I receive — and I've had 
several for every article— show that 
articles get read. But I think some of 
them must have been read with one 
eye on the TV screen and the other 
gazing into space at the finished product 
before the soldering iron gets hot. 

So this is a plea, for myself and all 
authors : 

Read the text of the article several 
times, especially if you're going to build 
something. 

Study the diagrams. Are there any 
possible mistakes? Some puzzling use 
of circuitry? New tubes, techniques? 

Don't start changing things before 
you've even tried the author's values. 

And if you must write, remember 
the author is flattered to receive letters 
(he has readers!) but write so he can 
read! Use a typewriter, if possible, 
and refer to the page and issue of 
Radio-Electronics as well as the title 
of the article. Outline your trouble, 
ask your questions or make your com- 
ments. But keep it short anil to the 
point. And let the author know you've 
really read the article. 

Don V. R. Drenner 
Coffeyville, Kavs. 

CAPACITORS 

Dear Editor: 

Mr. Rogers' article, "A Low-Cost 
Crossover Network," in the November, 
1954, issue was just what I have been 
looking for. But— other articles on 
cross-over networks have stated that 
paper capacitors should be used in such 
circuits. Mr. Rogers used electroiytics. 

Maj. Jesse D. Thompson 
Wright-Patterson A. F. B. t Ohio 

(Theoretically paper capacitors are 
superior. Actually it has been recog- 
nized for many years that electroiytics 
can be used like paper capacitors where 
voltages are low. Each unit should be 
measured, however, since capacitance 
tolerances are greater than for paper 
capacitors. The old Solar capacitor 
checker— -and presumably most of the 
others of the same general type — tested 
anil measured electroiytics with a 
low-voltage alternating current. Elec- 
troiytics have been used in cross-over 
networks where their greater conven- 
ience may outweigh any possible dis- 
advantages. One of the late E. T. 
Flewelling's prized souvenirs of a cer- 
tain type of engineering mentality was 
a set of electroiytics from the network 
of his audio system, the patent on 
which he had just sold to a large radio 
company. The company's engineer had 
clipped them out immediately, because 
"paper capacitors should be used," in 
spite of the fact that they had per- 
formed sufficiently well in the equip- 
ment to sell the idea to the com pain ! 
—Editor) 



NEW! SHOW-HOW BOOK 



BRINGS YOU PRACTICAL 



SERVICING KNOW-HOW 



Saves Your 
Time So You 

EARN 
MORE 
DAILY 



JOHN T. FRYE'S 

"Radio Receiver 
Servicing" 

A now book with the practical slant on 
servicing for which this author is noted. 
Covers each of the three common types 
of radio receivers: the |x>wer- transformer 
set, the AC- DC series -filament type and 
the 3-way portable type. Each is dis- 
cussed separately, since many troubles 
are peculiar to only one type of receiver. 
Each basic trouble dead set, weak set, 
intermittent set, noisy set, etc.) is sepa- 
rately treated. Clear organization and 
discussion makes it easy to refer to 
specific trouble. Another desirable fea- 
ture is the progression from easy-to- 
solve problems to those that are more 
difficult. Special receivers, such as FM 
sets, all-wave sets, auto radios and stor- 
age battery portables are covered in 
separate chapters. 

Servicing Through Symptoms: 

Invaluable time-saving hints, sueh as 
easy trouble-shooting through reference 
to symptoms, make this book a real 
"right hand" for busy servicemen. You'll 
save time, you'll earn more with this 
latest Howard W. Sams' publication. 192 
pages. x 8J^*. You'll want it for 

quick help on shop and outside repairs. 




$250 



ORDER 
TODAY 



HOWARD W.SAMS & CO., INC. 



Order from your Parts Jobber today, or 
write to Howard W. Sams & Co.- Inc., 
2205 East 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 

enclosed. Send copy(ies) of 

"Radio Receiver Servicing" (RS-1, $2.50) 



Name_ 



Address. 
City 



_Zone State 



(outside U.S.A. priced slightly higher) 



1 
I 
.J 
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the KEY 

your problem 



he NEW LOOK in MULTIMETERS 





POCKET SIZE WITH 



WE LEAVE IT TO YOU 

WOULD YOU BUY A PLASTIC-CASED WRIST WATCH , . . 

if you coufd buy the finest movement in a magnetically 
shielded metal case? 

Phaostron, world famous manufacturer of ENVIRON- 
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili- 
tary and Industrial uses introduces a new concept in 
Multimeters* This magnetically shielded, metal-cased 
"555" compares with plastic-cased multimeters as a 
fine watch in a precious metal case would compare with 
a plastic wrist watch. 

The shielded, shatterproof and anti-magnetic case in- 
sures continued accuracy and integrity of this instru- 
ment for years to come. 

Phaostron "555" Multimeter incorporates more ranges, 
including AC current, greater visibility, simplified and 
functional controls and the greatest value offered to 
date. 

See the Phaostron ,, 555 ,t , note its many outstanding 
features, its beautiful satin chrome case, its compact- 
ness and light weight, and you will know why 

"YOU CANNOT BUY BETTER" 



4 % " LENGTH SCALE 



AC CURRENT RANGES 
SEPARATE RANGE & FUNCTION SWITCHES 
ONLY 2 JACKS 






ACCURACY 3% DC, 4% AC 




Genuine Leather Carrying. Case 
M.9.'. 



Panel Mounrfing Adapter $).50 




"555" MULTIMETliR 
$39.95 at your PARTS DISTRIBUTOR 



Manufactured by PHAOSTRON COMPANY • 151 Pasadena Avenue • South Pasadena, Calif., U.S.A. 



FEBRUARY, 1955 
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Attractive, compact in design... the new Walsco Star doesn't stick 
out like a sore thumb. Smart styling and distinctive colors (char- 
treuse, sand, green) are being recommended by interior decorators. 
No ugly rods to manipulate. Proven comparable in performance to 
a good outdoor antenna in most metropolitan and suburban areas- 
Electronic tuner selects right combination of elements automati- 
cally for crystal-clear picture reception. Receives VHF and UHF 
stations in opposite directions Of on widely separated channels. 
The Walsco Star is the most advanced indoor antenna ever built. 




SPECIAL REPORT 



Introducing the WALSCO Star*.. 

FIRST INDOOR ANTENNA 
TO BE COMPARED WITH 
OUTDOOR INSTALLATIONS 





Los Angeles ...A new standard in the design and per- 
formance of indoor antennas can be found in two new 
models recently introduced by Walsco. This is the first 
indoor antenna with a built-in, electronic rotating and 
tuning control that changes its directivity. Without 
moving, twisting or pulling, the new Walsco Star can 
be positioned perfectly by a simple turn of the control. 
Ghosts and interference are reduced or eliminated 
completely... and the correct combination of elements 
provides perfect reception on each channel. 
The sharp, clear performance of the Walsco Star has 
made it the only indoor antenna that can, in most cases, 
be compared with a good outdoor installation. It was 
designed specifically for outstanding VHF and UHF re- 
ception in metropolitan and suburban areas. List price 
is $12.95. The Walsco Starlet (without tuning control), 
for use in strong signal areas, lists for $10.95- Available 
at jobbers everywhere in 3 smart, decorator colors. 



Walsco Electronics Corporation, 3602 Crenshaw Blvd., 
Los Angeles 16, California. 

* Patent Applied For 




istorv.com 



PUT YOURSELF IN THE 
HiglhPgymg TELEVISION 



PICTURE 



Today, when demand for trained men is 
higher than ever before, pay is higher 
than ever before, you can train AT HOME 
in your SPARE TIME to become a Tele- 
vision Technician. 



PREPARE FOR A BRIGHTER FUTURE AS A TV TECHNICIAN 



You can hold down a full-time job and still train AT HOME by the same 
successful methods I used to help hundreds of men — many with no more 
than grammar school training — master television! 




I. C. Lane, B.S., M.A. 
President, Radio-Tele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
cf Radio & Television. 



NO EXPERIENCE NEEDED . . . ILL TRAIN YOU AT HOME IN YOUR SPARE TIME 



VETERANS ! 

My School fully approved to train veterans under 
new Korean G.I. Bill. Write discharge date on 
coupon. 



SPARE TIME 
EARNINGS 



Almost from the very start you con earn extra 
money while learning by repairing radio-TV sets 
for friends and neighbors. Many of my students 
earn up to $25 a week ... pay for their entire 
training from spare time earnings . . . start their 
own profitable service business. 



^ENOUGH EQUIPMENT TO SET UP YOUR OWN HOME LABORATORY 

As part of your training, I give you all the equipment you need to prepare 
tw Telephone for BETTER PAY TV job. You build and keep a piofessional GIANT SCREEN 
TV RECEIVER complete with big picture tube (designed and engineered to 
take any size up to 21-inch) . . . also a Super-He! Radio Receiver, RF 
Signal Generator, Combination Voltmeter-Ammeter-tthmmeter, C-W Telephone 
Transmitter, Public Address System, AC-DC Power Supply. Everything supplied, 
including all tubes. 

FREE FCC COACHING COURSE 

Qualifies you for Higher Pay! Given to all my students AT NO EXTRA COST 
% after TV TNory and Practice is completed. Helps you qualify for the TOP 




RF Signal 
Generator 




PHT FrtV 
KHNICIAN 
WWJNINE 



PJt 



RAtTICAD 
MERAMAN 

W CO 



I 

TV 




JOBS in Radio-TV that demand an FCC License! Full training and prepara* 
Rad.o Receiver T ' on af nome f° r ? our FCC License. 

My FM-TV Technician Course can save you months 

of training if you have previous Armed Forces or MY 4 FREE AIDS SHOW YOU HOW AND WHERE TO 

civiMan radio experience 1 Train at home with kits Jr^f/O GET A RPTTPR PAY IftR IN TFIFVICIOM 
of parts, plus equipment to build BIG SCREEN TV ™ ^ VJC 1 M DC I I CK TMI JUD UN I CLE V I - 1 IN. 

receiver, all furnished at no extra cost I • See for yourself how my simple, practical methods can make sue- 

Public Address cess as easy for you as they have for my hundreds of graduates, 

(For men with previous radio & TV training) $y$ em 
I train you at home for on exciting big pay job 
as the man behind the TV camera. Work with TV 
stars in the TV studios or "on location" at remote 
pick-ups! Available if you wont it . . . one-week 
course of practical work on TV studio equipment 
at Pierce School of Rodio & TV, our associate 
resident school in New York City. 



You get two weeks, 50 hours, of intensive 
laboratory work on modern electronic 
equipment at our associate school in New 
j York City — Pierce School of Rodio and 
| Television. And I give you this AT NO 
EXTRA COST whatsoever, after you finish 
your home study training in the Rodio- 
FM-TV Technician Course and FM-TV Tech- 
nician burse. However, your home study course is complete even 
without this two-week laboratory session. It is only one of the 
mony Extras available to you from RTTA if you wont it. 



52 EAST 19th STREET • 

licensed by fhe Stafe of New York 

FEBRUARY, 195 5 





Dept. 



Mr. Leonard C. Lane, President 
RAOIO-TElEVtStON TRAINING ASSOCIATION 
52 Eatt l*rh Street, New York 3^N. Y % 

Deor Mr. Lone. Molt me your NEV FREE BOOK, FREE SAMPLE 
LESSON, ond FREE oids that wilt «pow me how t can moke BIG 
MONEY IN TELEVISION, t understood! I om Under no oblivion and 
no salesman will celt. 

(PLEASE PRINT PLAINLY) 



Name 



Clfy_ 



_Age_ 



NEW YORK 3, N. Y. 

Approved for Veteran T reining 



I AM INTERESTED IN; 
Q Rodio-FM-TV Technician Courts 
□ FH-TV Technition Course 

Q TV Cameramen & Sludlo 
Technician Course 



VETERANS! 



Write discharge date 



I 

I 

I 

I 

I 

I 
m 
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tfow... Delco offers POCKET-SIZE kite that 

keep replacement hardware at your fingertips 



A GREAT NEW 
CONVENIENCE 
FOR AUTO RADIO 
TECHNICIANS' 



A GENERAL MOTORS PRODUCT A UNITED MOTORS LINE 
• 1 teg j 

DISTRIBUTED BY ELECTRONICS DISTRIBUTORS EVERYWHERE 




For quicker, easier servicing of Delco auto 
radios, a large assortment of replacement hard- 
ware — from tuner bearings to case screws — is 
now available in four clear polystyrene kits. 

There's no more fumbling in a dark drawer 
when you need a hardware replacement part. 
\ou can see it immediately in these transparent 
kits. And each part fits your repair need exactly. 

A handy chart attached to the inside cover of 
the box shows the contents of each of the eight 
compartments — a convenience when ordering re- 
fills for the compartments in plastic bags. 

You can obtain these convenient pocket-size 
kils through your UMS Delco Electronics Parts 
Distributor today. 



DELCO RADIO 

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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Home Study Courses in 

TELEVISION SERVICING 

offered by 

INSTITUTES 




Study Television Servicing — from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Servhe of Radio Corporation of America), 
thoroughly trains you in the "why" as well as the u how' 
of servicing televis on receivers. 



FIRST HOME STUDY COURSE 

tH COLOR TV SERVICING 

Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 

Because of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 
servicing. Color TV Servicing will open the door to the big 
opportunity you've always hoped for. Find out how easy it 
is to cash in on Color TV. Mail coupon today. 



SEND FOR FREE BOOKLET 

Moil coupon In envelope or paste on 
postol card. Check course you are inter- 
ested In. We will send you a booklet that 
gives you complete information. No sa/es- 
man will call. 



I 



HOME STUDY COURSE IN 

BLACK-AND-WHITE TV SERVICING 

Thousands of men in the rad o-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own— servicing television 
receivers. You can do this too. 

This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black- and -whits television. 

As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy- to- under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 



There are ample opportunities in TV, for radio servicemen 
who have expert training. Mail coupon today. Start on the 
road to success in TV Servicing 



MAIL COIPON NOW 





RCA INSTITUTES, 

A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N. K 



RCA INSTITUTES, INC. 
Home Study Dept. RE-2-55 
350 West Fourth Street, New York 14, N. Y. 

Without obligati)n on my part, please send me 
copy of booklet on: 

□ Homo Study Course in Television Servicing. 
O Home Study Course in Color TV Servicing. 



Name- 



Address 



(please print) 



City- 



-.Zone State. 
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the fabulous VHF-UHF antenna thW actui 
sells itself with performance! 




What do America's servicemen think of Channel Master's 
RAINBOW antenna? Here are their very wordsf: 

"The RAINBOW brings metropolitan recep- 
tion to isolated areas." 

"Gets more stations in this fringe area 
than any other antenna made." 

"Just what our customers have been wait- 
ing for — a powerful, sturdy, economical 
antenna. " 

f Just a few of the many letters of praise we receive daily, 

LOOK at the RAINBOW'S unique design, so deceptively simple, 
yet so unbelievably efficient. LOOK at its advanced features: New 
Spacing Formula, new Tripfe-Secfion High Band elements, new full- 
efficiency Intermix Design, and the brilliant triple-power TRI-POLE! 
LOOK at its remarkable Yagi performance on every channel, its 
sharp single lobe. LOOK at its rugged, durable 100% aluminum 
construction, reinforced at all stress points. LOOK at its trigger-fast 
"Snap-Lock" Action, Channel Master's fabulous preassembly that 
snaps open, locks open, without hardware or tightening. 

With every installation, Channel Master's RAINBOW again 
proves itself the most powerful TV antenna yet developed by 
modern science. Bay for bay, it out-performs every all-channel 
antenna on the market today! 

Get In On This High-Powered Advertising Deal 

Your Channel Master distributor offers you a hard-hitting promo- 
tion program which includes TV spot films, newspaper mat ads, 
radio ads, full-color display material, and consumer literature. 
Advertise and install America's best known, most wanted antenna. 

Here's how the RAINBOW out-performs the famous Champion: 
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There's a RAINBOW model for every area . • I 
for every purse! 

For fringe and super-fringe areas: 

Super RAINBOW model no. 337, $37 50 list 
stacked Super RAINBOW model no. 337-2, *75 70 list 

For suburban and near-fringe areas: 
Champion RAINBOW model no. 330, *23 60 list 
stacked Champion RAINBOW model no. 330-2, *48 60 list 

For economy installations: 

/featuring butted tubing) 

Challenger RAINBOW model no. 332, *18°* list 
stacked Challenger RAINBOW model no. 332-2, *37 50 | isf 




model no. 330-2 
332-2 
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a major step forward 
in installation procedures — 

ZZ SELECTENNA 

coupling system 





FIEE TECHNICAL 
ADVISORY SERVICE 

Our engineers wi 
tell you the correct 
hoalc-up for your area. 
Meiely list the chan* 
nel: you expect to re- 
ceive, as well as the 
diffarenl antennas you 
wo»ld like to hook 
up. No charge or 
obi gotion. 



the great Channel Master development 
that permits unlimited antenna combinations 
with only one transmission line to the set! 

\ the NEW WAY, the BEST WAY, 
the only AUTOMATIC WAY to get 
all-channel, all-direction reception . . . 

Without rotators! 

SelecTenna means: no extra control unit on 
the set; no moving parts to get out of order; 
antennas are alwa>s in perfect orientation. 

• Without switches! 

SelecTenna mecns: no manual switches to 
bother wilh; better performance because cou- 
plers have le;s insertion loss than switches. 

• Without multiple lead-in wires! 

SelecTenna means: neater, more profes- 
sional installations, because no complicated 
wiring enters he home. Only one lead connects 
to the set. 

This modern way to obtain multi-directional 
reception — w4th its individual band. pass 
filter networks — - oFers the consumer great 
convenience advantages possible in no other 
system. There's never been anything like it! 
The SelecTenna System is rapidly replacing all 
older methods. Use it on your next "multi- 
direction" instalation! 



Simple as: 






Simply select four 
channel on the set- 
the right signal is 
always there I 



channel MASTER CORP. 



1 V i l l I, ». T. 

The World's Largest Manufacturer of Television Antennas and Accessories. 

Copyright 1954. Channel Maiftr Corp. 



1 


Couplers snap 




together. 




This particular 


list price: 


interlocked stack 


consists of 


$542 


four Antenna 


each 


Couplers and 


Including mounting 


one Hi-Lo Coupler 


hardware and 


connecting wire. 


for joining two 




High Band and 




two Low Band 




antennas. 
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The Only f?W Tower 

AlPRODCO'S POP-UP TOWERS 

THE ANSWER! YOU BET! For the first time since TV started, we have a tower 
that solves all the problems! It comes in a package! It is pre-assembled! One man 
can erect it easily! Install antenna and rotator on the ground! Raise and lower it 
in seconds! It is guaranteed! And Hook at the low, low cost. Yes, POP-UP is the 
answer! 

POP-UP's CONSTRUCTION: It is a beautiful combination of Alprodco's famous 
aluminum and steel towers. The lower section is Alprodco's triangular 
hot-dip galvanized steel and the top section is Aircraft Aluminum joined 
at the "elbow" with a strong A-frame. You get the whole "Ball-o-wax" 
including 1. hinged base, 2. ground anchors, 3, Aluminum and steel 
towers, 4. winch, 5. cable, 6. A-frame, 7. guy-brackets, 8. top-trim, 
9. mast kit, and 10. a 9 foot telescoping aluminum mast. 





J POP-UP TOWER package- 
neat, compact and delivered 
without damage. Lay the tower 
out on location, bolt the sections 
together and it's ready to 
POP-UP, 




2. 




WORLD'S LARGEST PRODUCER 
OF ALUMINUM TV, AM 
AND FM TOWERS 





ASSEMBLED: Use temporary 
guys at right angle to the 
raising position and POP-UP can 
be pushed up by one man. The 
top aluminum tower serves as a 
"reverse" boom. 



J PUSH POP-UP up. Pick the tower 
up at the "A"-frame "Elbow" and 
work back on the top half as the tower 
jack-knifes up. While the tower is in 
this position, secure the third guy and 
then plumb the lower tower. 



1 ALPRODCO, INC. 

J ELECTRONICS DIVISION 


TOWERS • ANTENNAS 


MINERAL WELLS, TEXAS 
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PRE-ASSEMBLED POP-UP TOWERS are delivered with all parts 
assembled. Bolt the sections together and it's ready to POP-UP. 

SAVES STORAGE SPACE. The aluminum tower is nested inside the 
lower steel tower and requires less than half the usual storage space. 

COMPLETE INSTRUCTIONS with each tower. Simple, easy to follow 
instructions guide correct ASSEMBLY, ERECTION, guying, installing 
antenna, lead wire and any make rotator. 

Alprodco PAYS COST OF SHIPPING right to your door. No hid- 
den costs when you get 5 or more POP-UP Towers. 

GUARANTEED to withstand up to 90 mile wind and storm load 
when guyed according to factory recommendations. 

POP-UP S DEALER PRICE: 49 ft.— $53.25; 61 ft.— $64.45; 73 ft.— 
$75.65. Full freight paid on 5 or more towers assorted. (The demand 
for this new tower has swamped our production department — so 
please allow as much lead time as possible on delivery.) 





6 POP-UP is UP. Fasten the 
• top guys and walk away 
from the easiest tower job you've 
had yetl And boy, isn't she a 
B-E-A-U-T-Y? Let winds and 
storm blc)w ... no worries when 
you us€ Alprodcos POP-UP 
Tower. 



HEIGHT 



61 feet 




4 



Attach an ALPRODCO RO- 
TATOR if available, and an 
ALPRODCO ANTENNA, and it s 

all ready to go up. Pull the an- 
tenna away from the tower base 
to get winch leverage and crank. 




5 JUST TURN THE CRANK and 

up she goes-! Honest now — 
have you ever seen such a sweet 
deal! The Answer! You bet it's 
the answer! POP-UP is the serv- 
ice man's dream! 




1 REPAIRS? If you haven't used an 
Alprodco Antenna and rotator, 
most likely there are repairs to be 
made soon. So — in 10 seconds you 
can lower the antenna to a handy 
working position. All done? Up she 
goes! 



ROTATORS • SLIP-UP MASTS 




KEMPTON, INDIANA • DUBLIN, GEORGIA 
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It AIM O - 

IIIJIClilMISSICS 

Hugo Gernsbock, Editor 



TEC - TELEDUC ATION 

. . . U.S. Technical Graduates are Decreasing Alarmingly . . • 



T Is no longer news that the Soviet Union is rapidly over- 
taking the United States in technical education. I have 
called attention to this very serious state of affairs in 
an article recently/' Many stories in the press continue to 
sound the alarm at an ever-increasing tempo, with an over- 
tone of despair and frustration.! Reading these, it would 
appear that there is no remedy in sight, because of funda- 
mental shortcomings in our educational setup for training 
technicians. 

We are told over and over that due to our traditional 
underpaying of teachers we cannot hope now to reverse 
quickly the trend of teacher-instructor defection. We cannot 
hold the thousands who abandon their poorly paid jobs to 
take more lucrative positions in industry or elsewhere. 

New instructors — even if we finally see the light and pay 
them attractive salaries — cannot be recruited overnight. It 
takes years to develop a good teacher or educator. Not all 
the money in the world can undo the harm already perpe- 
trated by our past laissez-faire. 

The security of our country is based on technology and 
science. These are, in fact, our national lifehlood. Yet since 
1950 the number of our technical graduates and scientists 
has decreased constantly. Within a few short years — if we 
don't reverse the trend — we will be running far behind the 
Soviet Union, 

Today the United States, with 160 million inhabitants, 
has a scant 700,000 engineer-scientists. The Soviet Union, 
with a population of 213 millions, has almost 600,000. While 
our yearly number of technical graduates is rapidly decreas- 
ing, the Russians are increasing theirs as rapidly. 

By the end of this year, THE SOVIETS WILL HAVE 
SURPASSED US BY FAR. 

What the effect of this will be on our economy, our war 
potential and our very survival can be readily imagined. 
What is the answer? 

Since 1950, I have been advocating mass education via 
television.J This was spearheaded by an editorial article I 
wrote for Radio-Electronics, September, 1951, entitled 
"Teleducation." The Board of Education of New York City 
evinced interest in the idea; but so far it has not been 
adopted, evidently due to lack of funds. 

The idea in its simplest terms can be described as fol- 
lows: Instead of more — and often mediocre — teachers and 
instructors, we need fewer but outstanding ones, men who 
are the very best in the land. These educators will teach 
millions of pu]Hl-students at the same time by television, 
from one Central Tentorium which could be located say in 
New York, Chicago, Washington or anywhere else. Class- 
rooms all over the country would be interconnected by a 
closed-circuit wire or microwave relay system to the Central 
Teletorium. 

Because of the magnitude of such a national universal 

*RAD[0-ELECTRONICS, February, 1954, "Wanted: Technicians." 

|NEW YORK TIMES. Nov. 7, 1954, "Russia Is Overtaking U. S. in 
Training of Technicians." 

tSee article in NEWSPEEK, December, 1950, "Few Teachers Reach 
Many Via TV." 
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educational undertaking, it would of necessity have to be a 
Federally built one. The Government would not operate such 
a system, but finance it through the states. 

While the fundamental idea of teleducation is simple in 
concept, I can visualize endless ramincations. For a better 
understanding of its scope, I will enumerate here only a 
few of its aspects. 

Emanating from a single Central Teletorium, a number 
of teaching programs can be broadcast over the closed 
circuits* Thus one set of teachers can teach grade schools. 
Another group will teach higher grades. A third can teach 
science for the lower grades. For high school purposes, 
there will be specially selected and more diversified science 
programs, such as, the fundamentals of mechanics, chemis- 
try, electricity-electronics, astronomy, etc. 

The local schools all will have lar^e projection type TV 
screens, so no pupil will have to strain his eyes to see the 
distant lecturer. Loudspeakers placec around the classroom 
will reproduce the voice of the teleteacher loudly and clearly. 

Teleducation will not displace present Uachers — it will 
supplement and augment them. Thus, the teleducation pro- 
grams can be broadcast into the classrooms every other hour. 
The hours in between are left open for the local teacher for 
individual instruction, blackboard work, supervision during 
tests, etc. It will be seen from this that the system can be 
made as flexible as required. 

Time difference between remote points of the country and 
the Central Teletorium is no problem. The programs can be 
repeated to remote towns via film or tape, as we do today 
in commercial TV. 

Most important, however, for the future of our country 
is the aspect of technology in teleducation. 

Just as we have a national closed-circuit TV network for 
grade and high schools, there will be a similar one for 
colleges and universities, covering the entire country. In 
principle, it will be similar. The faculties of the various 
colleges and universities will remain as they are, but they 
will be augmented and amplified by scientific and techno- 
logical giants of the world from tie Central Teletorium. 

No single university could possibly afford a constant 
stream of our country's and the world's greatest scientists, 
which can now he summoned either in person or hy remote 
control and connected into the national Tec-Teleducatiou 
university hookup. How foolish we once were, our children 
will say in the future, to allow our great scientists to talk 
only to a few dozen or perhaps a few hundred pupils when 
the great man could lecture to 500 000 at the same time! 
And what student would wish to be ahsent when the latest 
Nobel-prize scientist or the Einstein of his day speaks? 

Fortunately for America, we have in our hands today 
the technical means of making teleducation a reality in the 
immediate future. We need not wait for a new development 
to make it possible — all the necessary elements are here now. 
All we have to do is bring the new system into being. We do 
not have to be outclassed and outdistanced by any other 
country in the world. — H.G. 
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NEW COLOR BAR and WHITE DOT 

GENERATORS 




Fig. 1 — Color-vector diagram shoeing phase relationships of color 
produced by the WR-61A. Shaded area shows phase angles and 

amplitudes. 



signals 
relative 



Circuit layout and operation 
of two popular color TV test 
instruments 

By ROBERT F. SCOTT 



TECHNICAL EDITOR 




Fig. 2 — Pattern shows order of color 
bars, their phase angles and axis re- 
lationship. 



THE color bar and white dot gen- 
erators are two new types of test 
equipment essential to rapid and 
efficient servicing and installation 
of color TV receivers. This article 
discusses the theory of operation and 
use of the new RCA YVR-61A color 
bar generator and the Hickok model 
650 video generator as modified for 
producing white dots for checking and 
adjusting convergence in color TV sets. 

The RCA model WR-61A (see photo) 
produces 10 vertical color bars on a 
color TV receiver by shifting the fre- 
quency of the color-burst (subcarrier) 
oscillator by 15,750 cycles so that for 
each horizontal line there is a frequency 
difference of one cycle between the 
subcarrier and color-reference oscillator 
in the receiver. This shift of 360°— 
one cycle equals 360° — produces a 
continuous spectrum of vertical bars 
across the TV receiver's screen. Fig. 1 
shows the phase relationships of the I, 
Q, R - Y, B - Y and G - Y axes. 
Note that the I and Q axes are sepa- 
rated from the B — Y and R — Y axes 
by only 30° instead of 33° as specified 
by NTSC standards. This slight phase 
difference can be counteracted by adjust- 
ing the hue control — also called color- 
phase control — in the TV receiver. 

Since the WR-61A produces 12 bars 
spaced 30° apart, the color-burst oscil- 
lator must be keyed at 12 times the 
horizontal rate (12 X 15,750) or 189 
kc. Only 10 bars appear on the screen 
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of the receiver because the eleventh 
occurs during the horizontal retrace 
and the twelfth during the color-sync 
period. This can be seen by comparing 
Figs. 1 and 2. The bar immediately 
following the horizontal sync pulse 
(Fig. 1) serves as the color-sync burst 
in the receiver. 

Circuit of the WR-6IA 

The diagram of the WR-C1A is shown 
in Fig. 3. The subcarrier oscillator 
V3-b is a triode crystal-controlled type 
operating on 3,563,795 cycles (3.563795 
mc) , The bar oscillator is a Pierce 
crystal type using the control and 
screen grids of Vl-a and operating on 
189 kc. A part of the signal is tapped 
off the screen and synchronizes the 
15,750-cycle horizontal sync multi- 
vibrator (V6), 

In early models of the WR-61A the 
horizontal hold control permits the 
horizontal sync multivibrator frequency 
to be varied from below 15,750 cycles 
to above 31,500 cycles. In later models 
the hold control restricts the variable 
range to a narrow band around 15,750 
cycles. The output of the multivibrator 
is tapped off the plate of V6-b and fed 
to the paralleled grids of clamp tube 
V2-a and horizontal sync shaper V2-b. 
The latter shapes the signal to have a 
duration of about 5 microseconds. V2-a 
eliminates the twelfth bar that occurs 
during the color sync period. 

The 189-kc signal from the grid of 



Vl-a goes to the input of bar shaper 
VI -b. Burst and bar width are deter- 
mined by the preset adjustment of the 
variable resistor in the grid circuit. 
Signals from the burst, horizontal sync 
and subcarrier oscillators are fed 
simultaneously to the grid of the sub- 
carrier keyer (V3-a). The circuit 
operates so its output consists of a 
series of 8-cycle blocks of 3.56-mc sig- 
nal. These subcarrier blocks are applied 
to one control grid of mixer V4 across 
the subcarrier amplitude control. The 
horizontal sync pulse from the sync 
shaper and a 60-cycle voltage from 
one side of the heater string are fed 
to the grid and cathode, respectively, 
of V4-b. 

The SUBCARRIER AMPLITUDE control 

sets the amplitude of the subcarrier 
burst. In normal color transmission, 
the amplitudes of the color sync burst 
and the horizontal sync pulse are equal. 
If the amplitude of the burst is atten- 
uated by a frequency-selective narrow- 
band antenna, improper receiver align- 
ment, multipath reception that causes 
f requency-selective signal cancellation, 
or other defects or maladjustments, 
the color hold circuits in the receiver 
become unstable or lose sync completely. 
This control enables the technician to 
check quickly color sync circuits in the 
receiver and determine whether color 
sync instability is caused by a defect 
in the receiver or some outside trouble. 
The subcarrier level control in the 
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Fig. 3 — Complete schematic diagram of the RCA WR-61A color bar generator. 



cathode circuit of V4-a sets the maxi- 
mum amplitudes of the subcarrier burst 
and color bar signals. It is normally 
adjusted for 1.2 volts on the suppressor 
of the 6AS6 modulator. 

The sync amplitude control in the 
cathode of V4-b varies the amplitude of 
the horizontal sync pulses and controls 
the brightness of the color pattern. 
When the 60-CYCLE mod control (S4) is 
closed, a 60-cycle voltage modulates the 
color bar signals by shifting their axes 
with respect to the sync tips. The 
modulation produces light and dark 
areas in the color bars. In a normal 
receiver the hue remains the same in 
light and dark areas. A variation in 
hue indicates amplitude distortion in 
the receiver. 

The composite color video signal 
appears across the 1,000-ohm mixer 
plate load resistor. This signal is applied 
to a 6U8 video amplifier (V8) with 
its triode and pentode sections con- 
nected in cascade. ' This stage is pro- 
vided with high- and low-impedance 
output circuits for signal tracing in 
receiver circuits following the video 
detector. If the receiver does not oper- 
ate properly when a composite r.f. 
picture signal is fed into the tuner, 
the video may be fed to the video 
amplifier's input to determine whether 
the fault is before or after the video 
detector. The high-impedance output 
delivers 8 volts peak-to-peak across 



4,700 ohms and the low-impedance out- 
put 0.25 volt peak-to-peak across 75 
ohms. 

A circuit-reversing switch between 
the halves of the 6U8 permits the 
technician to select either negative or 
positive video polarity. The position 
of the switch indicates polarity at the 
high-impedance video output terminal. 
A signal of opposite polarity is avail- 
able at the low-impedance terminal. 

The composite color video signal from 
the mixer and the 61.25-mc (channel 3) 
picture carrier are fed to the suppressor 
and control grids, respectively, of the 
6AS6 modulator. The carrier is mod- 
ulated by the video signal and is applied 
to the r.f. output terminal. The output 
impedance is 300 ohms and the signal 
level at least .01 volt peak-to-peak. 

A crystal-controlled unmodulated 
sound carrier (05.75 mc produced by 
V7-b) is fed to the output network. 
The frequency of the color burst oscil- 
lator is selected so the beat (approxi- 
mately 900 kc) between the subcarrier 
and 4.5-mc sound i.f. does not cancel 
as it does in color telecasts. This beat 
appears in the color bars so it can be 
used for critical adjustment of the 
receiver's fine tuning control and in 
checking the sound i.f. attenuation cir- 
cuits. The beat can be recognized by 
turning the sound carrier on and off 
while watching the sound bars. 

The output of the WR-61A contains 



a luminance signal for checking color 
registration. This signal appears as 
a thin dark vertical line on the left 
and a thin light line on the right of 
each color bar. If registration is off, 
some or all of the color bars will be 
shifted into cr beyond the luminance 
lines. This condition may be caused 
by improper alignment of r.f. or i.f. 
amplifiers, demodulator output or band- 
pass filters or a defective delay line. 

A built-in metering circuit using a 
pair of 1N34-A , s and meter terminals 
are provided so an external v.t.v.m. 
can be used to measure and adjust the 
amplitudes of the subcarrier and sync 
pulses. The metering switch permits 
meter connection to sync or subcarrier 
circuits. 

Hickok 650 video generator 

Hickok model 650 is a combination 
bar and dot generator producing stable 
patterns of 15 horizontal and 20 vertical 
bars or a series of 300 dots arranged 
in 15 equally spaced horizontal rows. 
Its output signal is available as a 
composite video signal and as video- 
modulated r.f. on channels 2 through 
13. The early 650 produces black pat- 
terns on a white background for mono- 
chrome receiver servicing. When serv- 
icing or installing color TV receivers 
with trigun tubes, the adjustment of 
the various controls affecting con- 
vergence is made easier by using a 
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Fig. 4 — Above is the complete schematic diagram of the Hickok model 650 video generator described in this article. 



white dot signal such as is provided 
by the recently developed 650-C or an 
earlier model with a video phase invert- 
ing color adapter added. 

Circuit operation 

The heart of the 650 (Fig. 4) is the 
315-kc crystal-controlled oscillator, VI- 
a. The germanium diode in the cathode 
circuit of the oscillator is a pulse- 
shaping device. It rectifies the un- 
symmetrical signal appearing at the 
cathode and shapes the positive half 
for later use as a sync pulse. A portion 
of the oscillator output is fed from the 
plate circuit to input of buffer Vl-b 
where it is further shaped and am- 



plified. Vl-b feeds a multivibrator 
frequency divider with a stepdown of 
10 to provide a 31.5-kc signal. The 
output of this circuit takes two paths. 
One leads to frequency-halving block- 
ing oscillator V3-a. The other path feeds 
the signal through buffer V3-b to a 
chain of frequency dividers (V4, 
V5, V6 and V7-a) that reduces the 
frequency in steps of 7, 5, 3 and 5 to 
produce timing signals of 4,500, 900, 
300 and 60 cycles. 

When the HORiz and vert buttons of 
the OUTPUT SELECTOR switch are pressed, 
the 900-cycle and 315-kc signals are 
fed from the 900-cycle multivibrator 
and 315-kc master timing oscillator to 



the control grids of shaper V9. After 
shaping, the 900-cycle and 315-kc sig- 
nals are mixed in the cathode circuit 
of V8-b, a grounded-grid amplifier. 

The 60- and 15,750-cycIe signals are 
fed into the grid and cathode, respec- 
tively, of V8-a. A video signal con- 
sisting of 60- and 15,750-cycle sync 
and 900-cycle and 315-kc blanking 
pulses are fed through isolation and 
shaping networks to the grid of phase 
inverter VIO-b. This stage is coupled 
through the polarity section of the 
OUTPUT SELECTOR to the grid of mod- 
ulator VIO-a that modulates the section 
of r.f. oscillator V12 selected by the 
CHANNELS switch. 
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Fig. 6— Color adaptor in Hickok 650-C 

The r.f, signal appears across the 
cathode resistor common to both sec- 
tions of oscillator V12 and is applied 
to the RF OUTPUT connector through fine 
and coarse attenuators. A metering 
circuit is provided for adjusting the 
oscillator signal level so the output 
corresponds to the calibrations on the 
fine (microvolt control) and coarse 
(output multiplier) attenuators. The 
oscillator B plus voltage is adjusted 
with the master rf attenuator so the 
output is approximately 10,000 micro- 
volts with the fine and coarse atten- 
uators set for maximum output. The 
r.f. metering circuit consists of a 1N72 
germanium diode, an R-C filter and a 
bO-fia d.c. meter. 

The coarse attenuator is a five-stage 
ladder type with output impedance con- 
stant at approximately 5 ohms except 
on the x 10,000 range where it varies 
from 50 to 0 ohms, depending on the 
setting of the fine attenuator. 

When the pattern section of the 
output selector is open, V8-b is sup- 
plied with a normal value of cathode 
bias from a B plus voltage divider 
consisting of a 470,000-ohm resistor, 
47,000- and 680,000-ohm resistors in 
parallel and the 3,300-ohm cathode re- 
sistor. Thus V8-b conducts continuously 
and the 900-cycle and 315-kc signals 




The RCA WR-61A color bar generator. 
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modulate the r.f. oscillator to produce 
a cross-bar pattern. 

Closing the pattern switch shorts 
out the 470,000-ohm resistor increasing 
the bias on V8-b so it operates near 
cutoff and conducts only on the negative 
peaks of the signals applied to its 
cathode. Now the output signal consists 
of chains of 20 sharp pulses recurring 
at intervals to produce 15 horizontal 
lines of dots on the screen of the 
receiver. 

Normally the horizontal bars and 
dots cover three and a half to five 
scanning lines, depending on the re- 
ceiver under test. Fig. 5 shows the 
composite video signal developed when 
the generator is producing a cross-bar 
pattern. The wide pulses in the center 
and at the extreme right are 60-cycle 
vertical sync signals. The dim lines 
of equal amplitude are the 15,750-cycle 
horizontal sync signals. The lower- 
amplitude heavy pulses between the 
vertical sync pulses have a frequency 
of 900 cycles and are used to produce 
the horizontal bars. The 315-kc signals 
for producing the vertical bars are of 
equal amplitude but are not visible in 
the photograph. 

The r.f. oscillators can also be mod- 
ulated by an external signal applied 
to the ext mod connector when the 
3.5-kc and 60-, 900- and 15,750-cycle 
sections of the output selector are 
open. Modulation level is determined 
by the master r.f. level control. 

Video signal output circuit 

The output of modulator VIO-a is 
applied to the input of cathode follower 
Vll. The output is taken off the video 
attenuator in the cathode circuit when 
the waveform selector is set to video 
output ON. This signal is used for 
servicing and signal-tracing in amplifier 
circuits following the video detector. 

The output of Vll is also fed to V13 
connected as a peak-to-peak rectifier 
and then applied to the meter. Output 
is variable from 0 to 30 volts. 




The Hickok 650 video generator. 



The external polarity selector is 
used to polarize correctly the 20-Mf 
electrolytic coupling capacitor for 
proper operation when the cathode 
follower is connected directly to a load 
that has a d.c. potential with respect 
to ground. When the video output jack 
is connected to a load that is positive 
with respect to ground, the switch must 
be placed in the plus position so the 
positive tertrinal of the electrolytic 
connects to the load. When the gen- 
erator feeds a circuit such as the video 
amplifier grid that may be at a high 
negative potential, the switch must be 
placed in the negative position. The 
680,000-ohm resistor across the switch 
discharges the capacitor to remove the 
possibility of shock to the operator and 
damage to external circuits to which 
the 650 is connected. 

When the waveform selector is set 
for 60- and 15,750-cycle sawtooth out- 
put and the corresponding section of 
the OUTPUT selector is closed, the 
cathode of Vll is grounded and a 
resistor and discharge capacitor are 
inserted in the plate circuit. With a 
sine wave applied to its grid, Vll acts 
as discharge tube, developing a saw- 
tooth voltage in its plate circuit. These 
voltages can :>e used for signal tracing 
and substitution in the deflection cir- 
cuits of TV receivers. 

The color adapter 

Fig, 6 shows the circuit that is in- 
cluded in the 650-C to provide white 
dots on a black background by invert- 
ing the phase of the 900-cycle and 
315-kc signals before they are applied 
to the input of VIO-b. The 6AB4 and 
components shown in dashed lines are 
included in the color adapter. 

A conversiDn kit — called the 60-C — 
may be ordered from Hickok for con- 
verting 650 generators to 650-C's. It 
contains the 6AB4, mounting bracket, 
socket, terminal strip and all other 
mechanical and electrical components 
necessary for the conversion as well as 
full instructions and diagrams. The me- 
chanical operations are minor. The .06- 
fif shaping capacitor in the grid circuit 
of V8-a must be relocated to make room 
for mounting the adapter bracket. Two 
small holes are drilled for self-tapping 
screws used to mount the adapter 
bracket. A half-inch hole is drilled in 
the top of the case for operating the 
rotary switch used for the changeover 
from black tD white dots. This switch 
has a slotted shaft adjusted with a 
screwdriver through the hole in the 
cabinet. A snap-in plug closes the hole 
against dust and other foreign bodies. 
The switch is wired so it must be turned 
clockwise for black dots or bars on a 
white background and counterclockwise 
for white dot;s or bars. 

If white dots or bars of greater in- 
tensity are needed, reduce the resistance 
in the grid circuit of the 315-kc section 
of shaper V9 by connecting a 100,000- 
ohm, V2-wat1 resistor from pin 2 to 
ground as described in the Hickok 
notes. end 
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PISTOL-GRIP 
SIGNAL TRACER 



This small and 
compact transistorized 
instrument features 
unique design, 
yet is easy 
to construct 

By HOMER L. DAVIDSON 
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THIS little transistorized signal 
tracer resembles the pistol type 
soldering" iron used by many ex- 
perimenters and service techni- 
cians. It is compact and has only one 
outside lead — an alligator grounding 
clip. The nozzle or pointer of the tracer 
is touched to the circuit being tested; 
the signal is rectified and amplified, 
then reproduced through a 2-inch 
speaker. 

A ,001-juf disc type capacitor couples 
the incoming signal to the amplifier. A 
1N34 crystal rectifies any r.f. signal 
picked up and feeds it to a volume con- 
trol. This control is used to reduce 
signal strength when necessary. It is a 
standard type but a midget unit could 
have been used. Had that been done, 
the d.p.s.t. switch could have been 
placed on the control instead of at the 
top of the unit. 

A midget electrolytic capacitor cou- 



ples the incoming signal to transistor 
VI. Both transistors used in this signal 
tracer are CK722's. They are mounted 
in hearing-aid tube sockets that were 
lying around, although regular sockets 
can be used. Be careful when wiring 
the leads because heat from a soldering 
iron can easily damage transistors. A 
good trick is to let long-nose pliers ab- 
sorb the heat. This also applies to the 
1K34. 

Resistor Rl is a base return and de- 
velops bias for this stage. Since tran- 
sistor characteristics vary, R2 should 
be chosen for the value that provides 
maximum volume within the applied 
current limits. To find the correct 
value, use a 500,000-ohm potentiom- 
eter in place of Rl and vary it for 
maximum signal. At the same time, 
connect a milliammeter in series — the 
current should not rise higher than 
5 ma. The audio amplifier stage is 
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transformer-coupled to the output 
stage. This little transformer is a Stan- 
cor UM-113: primary impedance 20,- 
000 ohms, secondary impedance 1,000 
ohms. It was designed primarily for 
transistor amplifying stages. A stand- 
ard interstage transformer could be 
used if the signal tracer is constructed 
on a chassis where space is not limited, 
A 10-/xf electrolytic capacitor couples 
the signal to the base of V2. The base- 
return resistor R2 was measured be- 
fore being placed in the circuit as Rl 
was. A small output transformer steps 
down the amplified signal and feeds it 
into a 2 -inch speaker. 

Wiring the unit 

When wiring the signal tracer be 
sure the transistors are properly con- 
nected — and be sure neither one draws 
more than 5 ma. The wiring is not 
critical but all leads and components 
must be closely spaced with the leads 
as short as possible. There isn't any 
separate chassis, the two transistor 
sockets being soldered to the speaker 
frame. Pins 3, 4, and 5 of the hearing 



Parts for signal tracer 

1— 33,000, 1—220,000 ohms, resistors; I — I megohm, 
potentiometer; I — .001 (if, ceramic disc capacitor; 

2 — 10 |if, 25 volts, electrolytic capacitor (small as 
possible); I — interstage transformer, primary Im- 
pedance 20,000 ohms, secondary impedance 1,000 
ohms (Stancor UM-113 or equivalent); I — output 
transformer, primary impedance 2,000 ohms, sec- 
ondary 3.2 ohms (Stancor A-3332 or equivalent); 2 — 
hearing-aid or transistor sockets; 2 — CK722 tran- 
sistors; I — sheet of plastic; 3 — pieces of 3-ply ply- 
wood; I — 2-inch speaker; I — d.p.s.t. switch (see 
text); I — IN34; I — alligator clip; I — plastic tubing; 
I — 22.5-volt hearing-aid battery. 



aid sockets are soldered together. A 
heavy piece of brass wire is soldered to 
both sockets and then anchored to the 
2-inch speaker frame. Also, the positive 
lug on the small 22.5-volt hearing aid 
battery is soldered directly to the 1-inch 
bolt fastened directly to the speaker 
frame. 

The transistor sockets are soldered 
directly together. When plugging the 
CK722 transistors into their sockets, be 
sure both red dots or pins are plugged 
in properly. A d.p.s.t. push type switch 
is mounted on top. 

Construction of the gun holder is 
easy. Get a few scraps of three-ply 
wood and draw a gun on each piece. 
On two of the pieces cutoff the handle. 
Place the other piece between these 
handle less pieces and glue and nail 
them together. After the assembly 
dries, round the edges, carve and sand, 
giving it the appearance of a pistol. 
The middle section of the pistol is not 
sawed or cut out until the plastic is 
formed around it. 

A small piece of Lucite is used as a 
cover for the pistol signal tracer. It is 



fitted around the pistol assembly while 
heat is applied! from a gas flame. Be 
sine to hold the plastic away from the 
flame. Then the plastic can be formed 
around the gun assembly and held 
there until it sets. The speaker holes 
can be drilled before or after the plas- 
tic is bent. Al protruding corners are 
then cut and rounded off to fit snugly 
around the wcoden assembly. 

At this poirt the center of the gun 
assembly is sawed out. Only a narrow 
border is left and the plastic piece is 
screwed to it. A %-ineh hole is drilled 
into the bottom for the volume control, 
which resemb.es a trigger. A 1-inch 
hole is then drilled for the pistol barrel. 
The barrel consists of a 1-inch piece of 
round plastic tubing with a plastic bot- 
tle cap and 2-inch bolt fastened into the 
end as the test probe. To save mount- 
ing space the small coupling capacitor 
and the 1K34 can be mounted in the 
plastic tube. 

The results obtained from the small 
transistor signal tracer were surprising. 
Troubles were easily located in small 
radios, TV sets and amplifiers. end 
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Schematic pistol -grip signal tracer. 
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Assembly of the signal tracer — unit is compact; completed plastic cover at right. 
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DIODE WATTMETER 



Bv RONALD L. IVES 




A UDIO-frequency wattmeters, for 
/ \ use at medium and high power 
M \ levels, are difficult to obtain 
commercially, and few of them 
have been made for use in custom-built 
and commercial installations. The watt- 
meter described in this article (Fig*- 1) 
is extremely well suited for use in 
amateur modulators to indicate the a.f. 
output and in better-quality amplifiers 
and public-address systems where hu- 
man ability to judge power output 
seems to vary inversely with the tone 
quality. 

This a.f. wattmeter can be used with 
any standard line and is based on the 

E 2 

formula W = FR or W = ^ . The line 

resistance (or impedance) R is a con- 
stant, so wattage varies with the volt- 
age across the line. 




Fig. 1 — Diode wattmeter schematic. 

When the a.f. voltage is rectified, and 
the wattage computed from the meas- 
ured voltage and the line impedance, 
a wattmeter scale (Fig. 2) can be made. 
Any rectifier may be used within a 
limited frequency range. For the great 
range of a.f. signals normally used, a 
diode such as one half of a 6H6 which 
has constant characteristics from below 
80 microamperes to above 8 milli- 
amperes will be most satisfactory. 

Unlike dry rectifiers, such as sele- 
nium or germanium units, thermionic 
diodes have an appreciable contact po- 
tential which will interfere with watt- 
meter zeroing unless it is "bucked out." 
This is done by rectifying the heater 
voltage in the other half of the 6H6 and 
injecting it into the meter circuit 
through the common cathode resistor, 
which is adjusted until the meter zeros 
with no signal. Once adjusted, the zero 
sotting holds for approximately the life 
of the tube. 

The zero setting remains constant only 
as long as the circuit resistance is not 
changed. Thus, a second wattage range, 
if desired, must be so designed that the 
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total resistance remains the same. Like- 
wise, the damping of the meter circuit 
will be a constant only so long as the 
resistance in shunt with the l,000-/*f 
damping capacitor also remains con- 
stant. 

Resistor Rl is set so that the meter 
reads full scale at 10 milliwatts. To 
produce a 100-mw range while keeping 
the total circuit resistance constant and 
also maintaining the damping R-C as 
high as possible, a resistor is inserted 
in series with the meter and a shunt 
placed across the pair. Values for these 
resistors were arrived at as follows : 

To keep circuit resistance constant, 
the network consisting of R3 in parallel 
with R2 and R,„ (the meter resistance, 
52 ohms in this case) must be equal to 
R„„ Also, at 100 mw, current through 
the meter must be the same as at 10 mw 
(1 ma in this case). Voltage across the 
meter and its resistors will be increased 

by 3.16, since W ^ and 10W = 

( V*10E) : (3.16 E)- rr U 

— — — — — — . Thus, the sum 

R R 
of R2 and R,n must be 3.16 R„„ and R2 
will be 2.16 Rm (110 ohms in this case). 
The value of R3 can be determined by 
the usual parallel-resistance rules, giv- 
ing a value of 72 ohms. Currents in the 
two arms of the circuit should be in the 
ratio of 1 (meter), to 2.16 (shunt), and 
checking by Ohm's law show that they 
are. 

Effect of the shunt and series re- 
sistors on the time constant of the meter 
circuit is not great and can be com- 
puted by Kirchoff's law, using R,,, as 
one arm of the parallel circuit and R3 
plus R2 as the other. The resistance 
across the damping capacitor is now 
40.5 ohms, and the time constant (with 
a 1,000-^f capacitor) has been reduced 
from .052 to .040 second. A 300-/*f 
capacitor may be added, by use of an- 
other arm on the range switch, if de- 
sired. 

Because a 6H6 diode can carry 8 ma 
steadily, a third wattage range, 1 watt, 
can be added. The resistance values will 
be, with a 52-ohm meter, R2 = 468 
ohms, R3 - 57.8 ohms, R-C = .047 
second. 

Measurement of meter resistance may 
be difficult, as an ordinary ohmmeter 
will usually produce a badly slammed 
pointer or a burned-out moving coil. The 
best procedure is to connect the meter, 
a variable high resistance and a small 
battery in series. Adjust the resistor 
until the meter reads full scale and note 
the resistance value (disconnect the 
meter and measure the resistance with 
an ohmmeter). Then adjust the resistor 
again until the meter reads exactly half 
scale. Measure the new resistance value 



Fig. 2 — Calibrated wattmeter scale. 

(with meter out of circuit). This second 
resistance value minus twice the first is 
the meter resistance. 

Because the average thermionic diode, 
such as a 6H6, has a high resistance, a 
voltage stepup is necessary to obtain a 
full-scale reading at low power levels. 
This is most simply done by connecting 
the diode between ground and a high- 
impedance tap of a small matching 
transformer or autotransformer, such 
as a Stancor A-7947, Thordarson TS- 



SPKR MATCHING TRANS 




meter^^w^evsoo 
Fig. 3 — Meter hookup for 500 ohms. 

24-S66, UTC S-12 or an equivalent 
transformer. A similar effect can be 
obtained, at higher cost, with a more 
sensitive instrument, such as a 0-100 
microammeter (which will also require 
different resistance and capacitance 
values) . 

The wattmeter is calibrated directly. 
Measured voltages are applied across 
the line with the speaker (or other load) 
connected. A convenient place to insert 
these voltages is across the 500-ohm 
winding, values then being in accord 
with the table. 

This will give correct wattage values 
with a 1-ma instrument at the frequency 
of the inserted voltage only if the load 
is connected to the correct tap. If the 
matching transformer has a good fre- 
quency characteristic, values will be 
accurate at all audible frequencies. If 
its characteristic looks like a profile of 

Wattmeter Calibration 
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the Rocky Mountains, accuracy of power 
indications will vary accordingly with 
frequency. In the table, the scale column 
gives the reading of the original in- 
strument scale (0-1 ma) corresponding 
to the wattage in the first column. With- 
in the power ranges involved, the higher 
scales may be read in the same fashion, 
adding zeros for the higher ranges. For 
ease and rapidity of reading, it is usu- 
ally advisable to make up a new in- 
strument scale. 

If a more sensitive meter movement 
is used or higher powers are involved, 
separate calibrations may be needed for 
each range, as a 6H6 has a nearly 
straight characteristic only between .08 
and 8 ma. 

Tests of this type of wattmeter in- 
dicate that it will work very well in a.f. 
service for an indefinite period, holding 
calibration and zero satisfactorily. The 
first model constructed is still in service, 
with all the original components, after 
1,400 hours of operation (more than the 
rated tube life). It has needed no ad- 
justment. 
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Fig. 4 — Connections for low-imped- 
ance output. Recalibrate the meter. 

Choice and arrangement of compo- 
nents are apparently not at all critical. 
Standard components (of the better 
grades) can be used throughout with a 
reasonable margin of safety allowed. 
All resistors were rated at 2 watts and 
all capacitors at 6 volts. With a space 
requirement of less than 100 cubic 
inches (without crowding) this watt- 
meter can be built into any convenient 
chassis or can be wholly contained with- 
in a small utility case. 

Connecting the meter 

Fig. 3 shows how the meter is con- 
nected across a 500-ohm audio line. The 
500-ohm taps on transformer T (Fig. 
1) connect across the line. Calibrations 
are correct only when the speaker or 
other load is connected and properly 
matched to the line. 

Corrections are needed when the am- 
plifier's output impedance is other than 
500 ohms. If the impedance is lower 
than 500 ohms, correct corresponding 
taps of T across the load as in Fig. 4. 
If the output transformer has taps at 
500 ohms and some higher impedance, 
you may connect the meter directly 
across the higher impedance tap with- 
out using transformer T. In any event, 
the meter must be calibrated in terms 
of load impedance and voltage across it. 
Use a v.t.v.m. or calibrated scope to 
measure the voltage across the load. 
Ordinary a.c. voltmeters have too low 
an impedance and their accuracy varies 
with frequency. end 



TRANSISTOR 




VOLTMETER 

DESIGN 

PROBLEMS 

By I. QUEEN 



FIG. 1 is the basic circuit of a tran- 
sistor voltmeter. Such instruments 
have been described before by this 
author and Rufus Turner among 
others. Rl is the multiplier resistor, R2 
the input resistor and R3 controls the 
reverse current through the meter. 
When this current equals cutoff, the 
meter rests at zero. 

There are a few difficulties, however. 
The meter not only reads in proportion 
to signal (base) current, but also varies 
with every change in resistance between 
base and emitter. When R2 is very 
small, collector cutoff (zero input) cur- 
rent may be a few microamps. It may 
jump to over 200 pa if the resistance is 
large. 

There are two ways to reduce this 
error. First, you can choose a transistor 
with very low cutoff current. One 
CK722 tried showed only 5 /*a with the 
input terminals open. The current fell 
to 3 fia with the terminals shorted. This 
variation is so small it can be ignored. 
A second way is to use a meter with a 
high full-scale reading, for example 1 
ma. (See "Transistor Microammeter" in 
the June, 1953, issue.) Unfortunately, 
such a meter cannot make very sensitive 
measurements. 

Now how about actual values for Rl, 
R2 and R3? Those shown in Fig. 2 
proved suitable for a voltmeter using a 
100-/ia d.c. meter and a type 2N34 high- 
gain transistor. 

As already stated, R2 controls the 
cutoff current. If it is too low, it reduces 
the gain. If too high, the cutoff current 
will be considerable, and ambient tem- 
perature will have too great an effect. 
A resistance of about 100,000 ohms was 
found suitable. It reduced the cutoff 
current to about 110 /ia at 70°. In 
practice, R2 is an 82,000-ohm resistor 
and a 50,000-ohm potentiometer in 
series. The gain can be varied about b% 
with this arrangement, and the poten- 
tiometer is used as a calibration control. 

Rl is determined by experiment. An 
8.2-megohm resistor provided nearly 
full-scale deflection with 10 volts input. 
The deflection was then set to exactly 
full scale with the calibration control. 
(Note that this instrument has an input 
resistance of more than 800,000 ohms 



per volt!) For a 1-volt scale the multi- 
plier is 820,000 ohms, and for a 100- 
volt scale Rl is of course 82 megohms. 
Multipliers should be hand-picked for 
high accuracy but need not be precision 
types. 

Temperature ef : ects 

If transistor cutoff did not vary with 
temperature, R3 would be no problem 
at all. It would simply have to pass a 




Fig. 1 — The basic voltmeter. 

current equal to the cutoff current of 
the transistor. But temperature does af- 
fect transistors. A rise of 20 C F may 
almost double the cutoff current, so R3 
must be variable over a wide range to 
compensate for operation at different 
temperatures. The arrangement in 
Fig. 2 is made up of a 3,300-ohm fixed 
unit, a 10,000- ohm potentiometer and 
an 8,200-ohm resistor that can be 
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Fig. 2 — Sensitive transistor 
voltmeter in three ranges. 

switched in and out. This has enough 
leeway to cover wide temperature vari- 
ations. The switch is opened or closed to 
compensate for wide temperature dif- 
ference, and is calibrated with a 
"warm" and a "cool" position. 

Fortunately the ambient temperature 
error is usually very small. Measure- 
ments were made on a hot summer day, 
with the sun falling directly on the 
instrument, then after chilling in a re- 
frigerator. The "hot" reading was only 
about b% lowor than the "cool" meas- 
urement. END 
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NEW CHROMATIC AMPLIFIER 




Here is a highly 



useful "tool" 

for checking low-gain 



circuits in 



color receivers 



By ROBERT G. MIDDLETON* 



The high-gain wide-band 
Chromatic Amplifier. 



THE new Simpson model 406 Chro- 
matic Amplifier simplifies various 
tests in low-gain chroma circuits 
of color TV receivers. It is also 
useful in certain other tests in con- 
junction with a low-gain wide-band 
scope. 

The Chromatic Amplifier does not 
have to be used in all color receiver 
circuit checks. When the circuit under 
test provides some gain, rather than 
loss, the amplifier becomes superfluous; 
for example, tests of the red, blue and 
green video amplifiers do not require 
signal boost. However, tests of the Y 
channel or the matrix elements require 
amplification to obtain full-screen de- 
flection (unless a very substantial input 
signal or a very high-gain scope is 
used). The circuit diagram of the am- 
plifier (Fig. 1) appears somewhat ele- 
mentary, but the experienced operator 
will perceive that there is more here 
than meets the eye. An amplifier of this 
type operates from 8 kc to 4.5 mc. The 
plate circuits require compensation to 
maintain a flat response over this wide 
range and to develop a desirable gain 
figure. The arrangement shown in Fig. 



♦Field Engineer, Simpson Electric Co. 



1 develops a gain of approximately 50. 

Because the plate circuit is compen- 
sated, it acts as a low-pass filter which 
will operate properly only when work- 
ing into the proper load — the input 
impedance of the demodulator probe. 
Any other load value will alter the 
frequency response of the amplifier. 
Hence it should be used only to drive the 
probe, and the probe used should have 
characteristics equivalent to the Simp- 
son peak-to-peak high-frequency probe 
(Fig. 2) . Otherwise, a flat response 
will not be obtained from the amplifier. 

Using the amplifier 

Fig. 3 shows the three possible ar- 
rangements for an amplifier when used 
to boost the signal into or out of a 
circuit under test or out of a probe to 
obtain full-screen deflection on a low- 
gain scope or for testing a very low- 
gain circuit. Fig. 3-a is satisfactory 
from the standpoint of operating sta- 
bility, but is more costly because the 
amplifier must work into a different 
circuit impedance for each test. Circuit 
impedances may vary from that of a 
500-ohm contrast control to the grid 
circuit of the chroma amplifier. The 



shunt capacitance values in such cir- 
cuits vary considerably. Hence, if this 
method is used, a second tube is required 
in the amplifier so that a very low out- 
put impedance (such as 75 ohms) can 
be obtained. However, the use of an 
extra tube should be avoided if another 
method will prove more practical. 

The second arrangement (Fig. 3-b) 
offers a very attractive feature in that 
the amplifier may now work into a 
constant load impedance, the input im- 
pedance of the probe. If the specified 
probe is used with the amplifier, a 
pentode-triode will develop the desired 
gain with response flat within ±% db 
over the range of 8 kc to 4.5 mc in all 
tests. 

Placing the amplifier between probe 
and scope might make it possible to use 
a relatively narrow-band amplifier, re- 
quiring one less section in the tube 
envelope. This arrangement (Fig. 3-c), 
however, is not practical for service 
work. Although the amplifier need not 
have a frequency response above 50 kc 
for the intended purpose, the low-fre- 
quency response of the amplifier must 
be extended to 20 cycles because a 
demodulated signal is now being ampli- 
fied. With a low-frequency response of 



40 



RADIO-ELECTRONICS 



TEST INSTRUMENTS 



102 -212 (iH 




Fig. 1 — Diagram of the Chromatic Am- 
plifier. Unit operates from 8 kc to 4.5 
mc. 
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Fig. 2 — Simpson high-frequency probe. 
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Fig. 3 — Possible amplifier arrangements 
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Fig. 1 — Checking generator output. 
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Fig. 5 — Checking chroma circuit input. 

this type, "bounce" becomes a severe 
problem since any small variation of 
line voltage, such as is caused by snap- 
ping a light switch on or off, causes the 
pattern to bounce off-screen. The diffi- 
culty can be avoided by operating the 
receiver under test from an automatic 



line-voltage regulating transformer. 
Service shops do not commonly have 
this type of transformer available for 
bench work, so the arrangement shown 
in Fig. 3-b represents the most eco- 
nomical method for the service bench. 

The amplifier does not respond to 
changes in source impedance, thus the 
input voltage from the circuit under 
test may be obtained from a low- 
impedance source such as the cathode 
of a phase-splitter tube or from a 
high-impedance one such as the grid 
of a picture tube, without disturbing 
the amplifier response. However, the 
input capacitance of the amplifier is 
important to the circuit tinder test 
since unsuitable test leads may shunt 
so much capacitance across a high- 
impedance TV circuit that its operation 
is disturbed and a distorted response 
curve obtained. 

A shielded input cable has much 
more capacitance than does a pair of 
open test leads, but it is effective in 
minimizing the possibility of stray- 
field pickup such as flyback pulses. 
Whenever a shielded cable is to be used 
in a high-impedance circuit, the possi- 
bility of circuit loading must be kept 
in mind. It is better to "kill" the hori- 
zontal sweep section of the receiver 
and use a pair of open test leads rather 
than take the chance of disturbing the 
normal operation of a high-impedance 
circuit with a shielded cable. Fortu- 
nately the majority of signal takeoff 
points in a color TV chassis can be 
obtained at low-impedance circuit 
points. 

The amplifier pentode (Fig. 1) is 
series-shunt-peaked, and the triode is 
series-peaked, with negative feedback 
in the cathode circuit. The triode grid 
leak is connected to the midpoint of 
the feedback resistor to obtain the 
proper operating point. The series 
peaking coil of the pentode is damped 
to flatten out the frequency response 
and avoid excessive high-frequency 
peaking. However, the series peaking 
coil of the triode section is undamped 
because of the lower plate resistance 
of the triode. 

The series peaking coils have adjust- 
able cores to permit equalizing of the 
frequency response in case the 6AN8 
is replaced. They also compensate for 
slight tolerances in the factory wiring. 
By slight stagger-peaking for a 4-mc 
rise, the over-all frequency response 
is flat within ±V 2 db to 4.5 mc. This 
figure meets or exceeds that of any 
service instrument which has come to 
my attention. 

Flat response below 8 kc is un- 
necessary because the output capa- 
bility of video sweep generators or 
the Chromatic Probe (see January, 
1955, issue) does not extend below 
this figure. In fact, the demodulating 
capability of most service probes ex- 
tends down to only 50 kc. 

Amplifier filtering 

An important function of the am- 



plifier, which may not be immediately 
recognized, is its filter action. By mak- 
ing the test shown in Fig. 4, the tech- 
nician can determine whether the out- 
put from his video sweep generator is 
sufficiently flat. The pattern obtained 
on the scope screen should be an essen- 
tially flat line if the generator output 
voltage is uniform. Otherwise, the 
generator output will have to be cor- 
rected, as a distorted response curve 
will result if the generator lacks a flat 
output. 

Fig. 5 shows the steps to be followed 
in checking the flatness of the sweep 
input to a chroma circuit. The sweep 
generator signal is applied to the in- 
put of the chroma circuit under test 
(Fig. 5-a). The Chromatic Amplifier 
is also connected to the input of the 
chroma circuit under test (Fig. 5-b), 
and the output from the amplifier is 
applied to a peak-to-peak demodulator 
probe that feeds the scope. The scope 
trace should be a straight horizontal 
line. Finally, the Chromatic Amplifier 
is connected tc the output of the chroma 
circuit under test (Fig. 5-c) to obtain 
the circuit's frequency response. 

The amplifier serves primarily as 
a low-pass filter, removing all fre- 
quencies except the video-frequency 
signal used in making the chroma 
circuit check. This is done because 
a video sweep generator must operate 
on a beat-frequency principle to cover 
the wide frequency range required (50 
kc to 4.5 mc). All beat-frequency 
generators develop a sum as well as a 
difference frequency and feed-through 
frequencies. A few generators have 
a low-pass filter in the output circuit, 
but the majority do not. Hence, the 
filter function must be provided by the 
technician if he is to obtain a valid 
flatness check. 

It is somet mes assumed that if one 
of the signals in the output of a sweep 
generator is flat, all must be flat, or 
vice versa, Eut this is not true. It is 
possible for tie sum frequency and the 
feed-through frequencies to be flat, and 
for the difference frequency to show 
distortion such as a low-frequency 
dropoff. Thus only the type of test 
shown in Fig. 4 (or an equivalent 
filtering arrangement) will provide the 
technician with the information he 
seeks. The exact procedure to be fol- 
lowed is shown in Fig. 5. 

The present trend is toward the use 
of wide-band scopes that provide full 
gain at the c}lor subcarrier frequency, 
and of course the gain of such scopes 
is relatively low. When such a scope 
is used for alignment work, the Chro- 
matic Ampliier will be required for 
a greater number of tests. Some wide- 
band scopes, however, provide a dual- 
band arrangement, so that the input 
circuit can be converted by switching 
for high-gaii narrow-band response. 
In such case, alignment checks can be 
made in the high-gain position of the 
switch, and the Chromatic Amplifier 
will be calle* upon less often to boost 
the test signal. END 
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What's what and who's who 
in long distance TV reception 



1954 



By E. P. TILTON, W1HDQ* 



THOUGH this is the fourth yearly 
summary of TV dx observations, 
most casual television viewers are 
still unaware that TV signals can 
on occasion be received over distances 
of 1,000 miles or more. Even when 
they encounter their first dx, a typical 
reaction may be "So what? It's the 
same program I get on the local chan- 
nel!" And many a proud dx-er, calling 
in a neighbor to witness one of his 
prize catches, has been rebuffed with 
"Lots of snow on it, isn't there?" But 
to a growing army of enthusiasts the 
logging of TV dx is a fascinating, if 
sometimes exasperating, hobby. 

The TV dx-er is a reincarnation of 
the radio dx bug of a generation ago. 
He carries on in the same tradition; 
no hour is too late or too early for his 
brand of fishing, if it will add a new 
call to his reception log. He watches 
the vagaries of nature, until he can 
predict with a fair degree of accuracy 
when "conditions" will be just right. 
Program content means nothing; he 
lives only for the moment when call 
letters are flashed on the screen or 
announced by voice. (And he'll tell you 
that this is done all too haphazardly 
to suit his requirements!) 

The true dx-er keeps an accurate 
log, and this is important. As in many 
other fields of scientific endeavor, the 
amateur TV dx observer is in a posi- 
tion to make real contributions to our 
knowledge of v.h.f. wave propagation. 
It is with this thought in mind that 
Radio-Electronics has encouraged the 
careful observation and detailed report- 
ing of TV dx reception. Reports are 
gone over for information of general 
interest and then made available for 
study by individuals or agencies inter- 
ested in v.h.f. propagation. (See "The 
Effect of Sporadic E on TV Reception" 
in the June, 1953, issue.) 

The January issues of this magazine 
for the past three years have carried 
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detailed analyses of these reports, to- 
gether with explanations of the various 
forms of dx likely to be encountered. 
Readers who want to know more about 
the nature of TV dx are urged to read 
these articles. Otherwise some of the 
terms that follow may seem so much 
Greek. 

1954 in review 

We need only stack the 1954 reports 
alongside those for previous years to 
see that there was a marked upturn in 
TV dx this year. There was also an 
increase in the number of reporters, 
and in the skill of the old hands. Any- 
one not experienced in this hobby might 
think it impossible to log 64 different 
stations in a lifetime, but one of our 
observers identified that many in a 
single day! At least eight have logged 
more than 100 stations and one fellow, 
who has been at it for 5 years, is up 
to 202. 

The major season for sporadic-E dx 
was longer in 1954. Where heretofore 
there has been little doing before late 
April, a fair number of openings were 
caught in March. The dx season lasted 
well through August, and there were 
more openings in all the other "off 
months" than in previous years. It 
would be too repetitious to sort out the 
1954 reports by station and date, as 
we have done previously, but spot 
checks of the more complete and accu- 
rate logs show that, except fop the 
longer summer season, dx followed 
closely the well-established geograph- 
ical and seasonal patterns. 

The 1954 file runs to several thou- 
sand individual observations from 
nearly every state of the Union and 
from Yellowknife, Northwest Territory, 
to Buenos Aires, Argentina. TV sta- 
tions of 10 countries were identified. 
As before, stations in the lower lati- 
tudes were reported most often, with 
the Cubans well up toward the top of 
the list. All forms of dx were reported 
most often by observers in the Gulf 



states, with the Great Lakes region 
and the coastal states, east and west, 
following close behind. 

Some rare dx 

With an ever greater number of 
stations on the air, and with program- 
ming now running to full-day propor- 
tions, the chance of catching extreme 
dx w r ould seem to be diminishing. Even 
so, several South American stations 
have been logged by our keener ob- 
servers. PRF-3, Sao Paulo, Brazil, 
takes the prize among the South Amer- 
icans. This station has been reported 
several times before, but never so often 
or widely as in 1954. If you can recog- 
nize the difference between Spanish 
and Portuguese when you hear it 
spoken, watch any Latin-American re- 
ception closely. This aid enabled G. P. 
Oberto, Richmond, Va., to dig out PRF- 
3 on May 17, at 7:30 pm, E.S.T., and 
May 20, at 7:05 pm. 

Bob Seybold, Dunkirk, N. Y., also 
caught PRF-3 on May 17 and again on 
June 17. Ronn deNeuf, Ithaca, N. Y., 
picked it up on May 20, also around 
7:30 pm, E.S.T. Fred L. Hall, 
Wichita, Kans., saw it on July 18. 
Harry Nelson, Winchester, Va., saw 
PRF-3 back on Sept. 10, 1952, but had 
not reported it previously. What is 
probably a world TV dx record was 
the achievement of Bob Cooper, who 
reports 16 minutes of PRG-3, Rio de 
Janeiro, Brazil, July 22, beginning at 
11:47 P.S.T. A distance of more than 
6,600 miles, it is approached (to our 
knowledge) only by the South African 
reception of the BBC, back in the high 
sunspot years of 1946-48. And that, of 
course, was under highly unusual at- 
mospheric conditions. 

These South American reports are 
of special interest to hams who work 
the amateur 50-mc band, as sporadic-E 
communication . between North and 
South America has been practically 
nonexistent. It would appear that with 
proper coordination of effort, some very 
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nice amateur dx might be possible on 
50 mc at times other than during the 
hijrh sunspot years. 

We continue to get scattered high- 
band TV dx reports that also have no 
counterpart in amateur communications 
experience, Ernest J. Smith, Bennetts- 
ville, S. C, reports reception of KGGM, 
Albuquerque, N. M., on channel 13, 
but gives no details. This is about 
1,200 miles, a distance that has been 
equaled by hams on 144 mc, but never 
approached on 220 mc, which is just 
outside the high edge of channel 13. 
Tommy Larkins, Clarkville, Tenn., re- 
ports WATV-13, Newark, N. J., at 
11:30 pm, Dec. 29, 1953. This is some 
750 miles, at a season when high-band 
dx is a rarity. Reception of high-band 
stuff from Havana and Galveston, Tex., 
is reported by Dorsey Akers of Charles- 
ton, W. Va. 

High-band dx of a tropospheric na- 
ture is common in the warmer months, 
with September and October perhaps 
the best. Albert Brant, Salem, Ore. 
logged KFMB-8, San Diego, about 950 
miles, in October. The advantage held 
by the Gulf states in regard to tropo- 
spheric dx is shown in the logs of 
Weems and Betterworth of State Col- 
lege, Miss.; Blalock, Tallahassee, Fla.; 
Sherman, Sinton, Tex.; Doss, Dallas; 
Walker, Daytona Beach; Bondurant, 
Tampa; Hopwood, Miami, Fla., and 
many others. These observers find it not 
uncommon for channels 7 to 13 to be 
open across the Gulf, at distances up to 
750 miles or so, even in January and 
February. The reports of a score of 
Gulf states observers indicate that the 
period of Feb. 25 to 27, for instance, 
was equal to almost anything that the 
summer had to offer. 

The Southerners don't have it all, 
however. L, A. Canning, Halifax, N. S., 
found signals from New York to Wash- 
ington, D. C, on all channels the night 
of April 20. He got WATV-13 and saw 
a picture from WPIX-11 for the first 
time. These are in the New York area, 
more than 500 miles away. Canning- 
is one of the very few observers who 
have definitely identified auroral prop- 
agation in TV reception. On Sept. 30, 
he found broad mushy signals coming 
from 5 degrees west of north. Both 
audio and horizontal sync were badly 
garbled on signals picked up on chan- 
nels 2, 3, 4, 5 and 10. Indications were 
that they were New York and Philadel- 
phia stations, from what little audio 
could be copied. He lists a new Canadian 
station for dx-ers to shoot for: CJCB-4, 
Sydney, N. S. 

Another far-north station, as yet 
unreported in the States, is KFIA-2, 
Anchorage, Alaska. This was logged 
on Aug. 28 and 29 by Glick, of Yellow- 
knife, Northwest Territory. 

The Southern record is held by Mid- 
dleton of Sanford, Fla., who logged 
LVD, Buenos Aires, on July 8, 1953, 
between 5 and 6:15 pm E.S.T. Another 
interesting Latin American report, pos- 
sibly a case of mistaken identity i 



"HGLO" reported by Aldridge. Win- 
ston-Salem, N. C. According to inter- 
national prefix assignments, this would 
be in Colombia, but we have not heard 
of it from other observers. 

YVKA, Caracas, Venezuela, was 
picked up by Akers, Charleston, W. Va., 
on both channels 2 and 5, at 5:12 and 
6:18 pm E.S.T. on May 13, and on 
channel 5 June 11 and 15. A channel 
2 station with the call CR5J was inter- 
cepted along with YVKA on May 13. 
Anyone know more of this one? In the 
international prefix table this sequence 
is reserved for Portuguese colonies. 

Some u.h.f. dx, too 

When u.h.f. stations first came on the 
air, 50 miles was considered good dx 
for channels 14 to 83. As we gain more 
experience with it, u.h.f, is turning up 
stuff almost equal to the best observed 
on 7 to 13. Seybold, Dunkirk, N. Y., 
has 10 u.h.f. stations more than 200 
miles distant, with WEEK-43, Peoria, 
111., 480 miles, and WWOR-14, Worces- 
ter, Mass., 350 miles, as his best west 
and east. Reception up to nearly 400 
miles was fairly common during the fall 
tropospheric bending periods. Bob uses 
stacked corner reflector antennas 70 feet 
above ground for his u.h.f. reception. 

Four stacked bowties and a hilltop 
location help Louis Matullo, Washing- 
ton, Pa., in pulling in plenty of u.h.f. 
dx, including just about every u.h.f. 
station out to Waterloo and Ft. Wayne, 
Ind. Lou keeps perhaps the most com- 
plete record of weather and reception 
conditions of any dx-er we know of, 
and he's watching the TV channels 
night and day, whether he is at work 
(as a TV service technician) or at 
home. 

Burst reception 

Several observers report occasional 
bursts of short duration, when condi- 
tions do not appear to be favorable for 
dx. A lot remains to be Beamed about 
this sort of thing, but we know of at 
least two natural phenomena that can 
be responsible. Ionized trails formed 
by the passing of meteors through the 
E region of the ionosphere are known 
to reflect frequencies up to at least 150 
mc, possibly higher. Such bursts are 
usually of so short duration that they 
are useless for normal reception, Oc- 
casionally they may hold on for long 
enough to permit identification. They 
have been known to last for nearly 2 
minutes, probably because of the over- 
lapping of several individual bursts. 
They may bring in flash signals from 
distances up to 1,200 miles or more. 

Lightning flashes, too, have been 
shown to develop sufficient ionization 
to reflect v.h.f, waves. The reflecting 
region is lower, in this case, so the 
distance over which its effect is notice- 
able is shorter. Usually lightning effects 
show up as sudden enhancement of the 
strength of a signal you're already see- 
ing, whereas the meteor burst is usually 
a flash of signal from beyond even the 
best tropospheric range. 
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Bursts have been reported by Ma- 
tullo; Ross, River John, N, S.; Erick- 
son, Havre, Mcnt, ; Chadwick, Wilcox, 
Sask., and DeGeer, Tulsa, Okla. We 
welcome more observations of this na- 
ture, particularly in high-band or u.h.f. 
reception. 

What rt takes fo receive dx 

Many correspondents ask for details 
of equipment used by outstanding dx- 
ers. No doubt these readers feel that 
the more successful observers must have 
some magic formula to account for 
their superior results. A good high 
antenna, a clear quiet location far from 
sources of man-made noise, nearness 
to large bodies of water — these are 
all helpful factors. But we think the 
red-hot TV dx enthusiast's real secret 
weapon is perseverance. Knowledge of 
the most likely times for dx (we've 
covered this information several times 
in the past, i nd Radio-Electronics 
carries quarterly forecasts) and famili- 
arity with the correlation between 
weather variations and dx propagation 
are important aids, but it takes time 
and patience to :un up impressive totals. 

At least one fellow we know went to 
some trouble to get a good antenna, 
too. Grant Ross, Marathon, Ont., was 
more than 300 miles from the nearest 
TV station, Green Bay, Wis. To get a 
better shot in that direction, he erected 
a large rhombx array on a 300-foot 
hill and ran an 1,800-foot transmission 
line down into the valley. This enabled 
him to get excellent signals from 
WBAY-2 at least 40% of the time. 
Poor or useless reception prevails only 
20% of the time. The rhombic also 
serves him well whenever dx is coming- 
through. 

Over fifty TV dx club 

Listed below are the records of some 
of the outstanding observers. This in- 
formation was taken only from reports 
where totals were compiled by the cor- 
respondent himself. We know that it 
passes up much excellent work done by 
others. If you'd like to have your record 
in this section ;he next time it is pub- 
lished, please include your totals when 
you report. 



NAME 

Dorsoy W. Akers 
Robert Seybold 
Bedford Brown, Ji 
Fred Von Gunten 
Louis Matullo 
Russell Ash worth 
Robert Weems, Jr, 
Art Collins 
Roger Anderson 
Bob Cooper 
F. E. DeGroat 
Douglas Bryan 
Ron n deNeuf 
Ernest J. Smith 
Alton Caldwell 
Paul Mitschler 
Toby Chambers 
Joe Foyer 
Mrs. Win. Cailan 
Kenneth C. Bush 
James M. Homan 
Ross Brown 
Tommy Larkins 
Danny Startzman 
R. A. Wilson 
Carl F. Lupton 
Harry Wieskamp 
Kenneth M Neal 
M. W. DeGeer 
Karl KleintoP 
Richard Gleitz 
W. C. Sherman 
* High hand— CM B 
t 126 photographed 



LOCATION TO 

Charleston, W. Va. 

Dunkirk, N. Y. 

H<t Springs. Ark. 

Berne, Ind. 

W ishington, Pa. 

New Bedford. Mass. 

St tte College, Miss. 

BiffaJo, N, Y. 

Madison, S. D. 

Lafayette. Calif. 

Salamanca, N. Y 

Ot?y. Tex. 

Ithaca. N. Y. 

Bennettsville, S. C. 

Brockton. Mass. 

Marysville, Kan, 

Miami, Fla. 

W.istville, Hi. 

Altoona, Pa. 

Biffalo, N. Y. 

Bi oxi. Miss. 

Tupperville, Ont. 

Clnrkville, Tenn. 

Bennington, Kan. 

Detroit Lakes, Minn 

Shelbyville, III. 

Hdland. Mich. 

Hamlin, Tex. 

Tulsa, Okla. 

Bowmantown, Pa. 

York. Pa. 

Sinton. Tex. 
F-7 and KGUL-lf 



BEST 
TAL U.H.F. DX 



202 

163 

l(»2 

I54t 

146 

121 

102 

100 

99 

92 



1.200* 
4,900 



6,600 



2,300 



END 
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COLOR TV CIRCUITS 




SINGLE 
ELECTRON 
GUN 



A LTHOUGH the three-gun dot type 
X\ color picture tube is predomi- 
i V nant at present in commercial 
color receiver production, many 
feel that the Lawrence strip type tube 
will eventually be used for a lower-cost, 
mass-produced color set. The disad- 
vantages of the strip type color tube, 
which discouraged its early use, were 
excessive 3.58-mc radiation, poor verti- 
cal resolution especially on single color 
fields and limited production facilities. 
According to the tube licenser, the first 
two disadvantages have been remedied 
and production facilities will soon be 
improved. 

The Lawrence tube has, according to 
the manufacturer, a number of distinct 
advantages over the three-gun tube, 
including: 

Advantages to consumer: 

1. Larger color pictures 

2. More brilliant picture because 
tube makes maximum use of 
electron stream 

3. Stable color pictures because of 
simplicity of receiver circuits 

4. Better and sharper black-and- 
white pictures 

5. Simpler controls 
Advantages to receiver manufacturer: 

1. Smaller cabinet — tube is shorter 
due to its wide deflection angle 

2. Standard deflection and focus 
components 

3. Low raster scanning power 

4. Simple low-cost circuitry 

5. No high-voltage regulation re- 
quired 



Part IX— The Lawrence strip 
type tube; its operation and 
circuitry 



By KEN KLEIDON* and 
PHIL STEINBERG* 



COLOR 
STRIPS 

Fig. 1 — The single- 
gun Lawrence tube. 



•Raytheon Manufacturing Company, Television 
and Radio Division. 



6. No purity or convergence com- 
ponents 

7. Quick circuit alignment 

8. No mu-metal shield needed to 
shield tube from stray magnetic 
fields 

Advantages to tube manufacturer: 

1. Lower scrap rate and easier 
manufacturing because design 
allows greater tolerances than 
other type color tubes 

2. Manufacturing techniques par- 
allel those for black-and-white 
tubes 

3. Less expensive and fewer com- 
ponent parts 

4. Lower manufacturing cost for 
larger color pictures 

5. Greater profit margins 
Because of these advantages, the 

Lawrence type color tube is worthy of 
serious consideration by the television 
technician. 

The single-gun tube 

The Lawrence tube differs greatly 
from the three-gun dot type color tube 
in that it contains only one electron 
gun and the face of the tube is com- 
posed of phosphor strips rather than 
dots. Also, a grid structure is located 
directly behind the phosphor strips in 
place of the shadow mask. Fig. 1 illus- 
trates the Lawrence tube and its major 
components. The single gun serves as 
the electron source to excite the red, 
blue and green phosphor strips. These 
are arranged in the sequence, from top 
to bottom, of red, green, blue, green, 
red, green, blue, green, red, etc. There 
are an equal number of red and blue 
strips and twice as many green strips 



as there are blue and red strips. The 
width of the strips is shown out of pro- 
portion in the illustration for the pur- 
pose of clarity — there are hundreds of 
horizontal phosphor strips on the tube 
face. 

Located directly behind the phosphor 
screen is a grid structure composed of 
two sections in the same plane, termed 
color grids. One section of the color grid 
has a grid wire positioned directly be- 
hind each red phosphor strip and the 
other a grid wire positioned directly 
behind each blue phosphor strip. Con- 
nections to the two color grids are pro- 
vided by terminals at the top of the 
tube. A resonator coil is connected to 
these, and with the internal capacitance 
presented by the color grids, will reso- 
nate at a frequency of 3.58 mc. Its 
function is to modulate vertically at a 
sinusoidal rate each horizontal scanning 
line. This resonator coil is driven by a 
power amplifier and is shielded to pre- 
vent radiation of the 3.58-mc signal. 

The deflection yoke is almost identical 
to the type used for a conventional 
black-and-white receiver and, since no 
yoke purity adjustment is required as 
with a three-gun tube, its adjustment or 
positioning is not as critical. The high- 
voltage requirement is about 18 kv, 
unregulated, and is applied to the phos- 
phor screen, A potential of 5 kv is ap- 
plied to the color grids. 

Fig. 2 shows a side view of the color 
grids and the phosphor screen for three 
different conditions. Since the color 
grids for the blue phosphor strips are 
connected to one end of the resonator 
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BLUE FIELD 



GREEN FIELD 



RED 




GREEN U_J|_1_J 



RED 



BLUE 



Fig. 2 — Side view of grids and screen of a post-deflection focus tube. 



Fig. 3 — Path of the electron beam due to 
action of the resonator coil. Also shown is 
the color gate time intervals. 



coil, and the red grids are connected 
to the other, the grids are 180° out of 
phase. Fig. 2-a illustrates a resonator- 
coil polarity condition when the red 
grids are positive due to the resonator 
sine-wave phase and the blue grids are 
negative, since the grids are 180° out 
of phase. For this polarity, the electrons 
strike only the red phosphor strips. The 
combination of electrostatic fields 
caused by the color-grid polarities and 
the focusing action due to the 13-kv 
difference in potential between the color 
grids and phosphor screen prevent 
electrons from striking the green or 
blue strips. 

Fig. 2-b shows the opposite con- 
dition — the blue grids are positive, the 
red grids negative. Thus, the electrons 
will strike only the blue phosphor 
strips. 

When the grids are at the same 
potential (Fig. 2-c), the electrons strike 
only the green phosphor strips. The 
focusing action which takes place due 
to the 13-kv difference in potential be- 
tween the color grids and phosphor 
screen prevents the electrons from 
striking the red or blue strips. 

Fig. 3 shows the effect of the re- 
sonator coil on the path of the electron 
beam during a portion of one horizontal 
scanning line. The horizontal deflection 
voltage applied to the yoke moves the 
electrons from left to right across the 
face to the picture tube, as in any 
monochrome picture tube. However, at 
the same time, a sinusoidal deflection 
voltage is applied to both sets of color 
grids by the resonator coil as de- 
scribed previously. This deflects the 
path of the electron beam in a sine- 
wave displacement and the electron 
beam scans three strips in the follow- 
ing sequence: green, red, green, blue, 
green, red, etc. As with a monochrome 
picture tube, vertical deflection voltage 
is applied to the yoke at the same 



time so that the electron beam will 
move down to scan the next lower set 
of strips for the next horizontal scan 
period. 

The last step necessary to produce a 
color picture on the Lawrence strip type 
tube is to control the electron beam so 
that, when the beam is striking the red 
phosphor strip, the red video signal 
will be modulating the electron beam, 
and the same for blue and green. To 
separate the three primary colors in 
the receiver the picture tube is gated. 
By gating, we mean that only green 
video information is allowed to modu- 
late the electron beam while it is 
crossing the green strip, only blue video 
information is allowed to modulate the 
electron beam while it is crossing the 
blue strip and similarly for the red 
video information. 

Fig. 3 also shows the time intervals 
required for gating the green, red and 



blue signals £or proper modulation of 
the electron beam. The gating process 
in the receiver hi controlled by the same 
type of 3.58-mc color oscillator, syn- 
chronized by th<; color burst signal, as 
in the three-gun tube color receiver. 

Single-gun circiitry 

A block diagram of the circuitry for 
a Lawrence tube color receiver (Fig. 
4) shows that most of the color cir- 
cuitry is similar to that for a three-gun 
color picture tube. The first and second 
video amplifier:*, bandpass amplifier, 
demodulators, color oscillator and con- 
trol, and the matrix circuits are nearly 
identical for both three-gun and single- 
gun circuitry. Red, green and blue 
video signals are obtained from the 
matrix, as for the three-gun tube, and 
are applied to their respective gate 
circuits and thon to the Chromatron 
cathode. Differences do exist between 
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Fig. 4— Block diagram shows the circuits for a Lawrence tube color receiver. 
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the 3.58-mc color oscillator output cir- 
cuit of the three-gun and single-gun 
tubes. In the single-gun Lawrence cir- 
cuitry an additional oscillator signal, 
at the second harmonic of S.58-mc 
(7.16-mc), is coupled to the green gat- 
ing circuit. 

A gating circuit is nothing more than 
an amplifier with a video signal coupled 
to its control grid and a gating signal 
applied to its screen grid. The gating 
signal is the oscillator signal and the 
stage is designed to allow the amplifier 
to conduct only on the positive peaks 
of the 3.58-mc (7.16-mc for green 
gate) sine-wave oscillator signal ap- 
plied to the screen grid. 

Referring to Fig. 3 again, the gat- 



ing time intervals are shown for the 
red, blue and green gating circuits. 
This shows that the red gate will con- 
duct or allow the red video information 
to pass to the color picture tube only 
during the time period shaded with 
horizontal lines, which corresponds to 
tne time that the electron beam is 
exciting the red phosphor strip. 

An action that is similar to this 
occurs for the blue gate, the only differ- 
ence being that since the electron beam, 
traveling according to a sine wave, 
passes the blue strip 180° after passing 
the red strip, the blue gating signal 
must be 180° out of phase with the red 
gating signal. The blue gate conducts 
or allows the blue video information to 



pass to the color picture tube only dur- 
ing the time period shaded with verti- 
cal lines. 

Since the red and blue gating time 
intervals occur once for every cycle 
of the 3.58-mc sine-wave electron-beam 
deflection, the frequency of the gate 
action must also be 3.58-mc. The green 
gate, however, must operate twice for 
every cycle of the electron-beam sine- 
wave deflection. Therefore, the green 
gate signal must be twice the frequency 
of the red or blue gating signal (*2 X 
3.58-mc = 7.16-mc). Also, the green gat- 
ing signal must be 90° out of phase 
with the red screen gating signal as* 
the electron beam passes the green strip 
90° after it passes the red strip. For 
proper phase relationships, the screen 
gating signals are obtained from the 
same 3.58-mc power amplifier which 
drives the resonator coil. 

Fig. 3 also shows that the width of 
the green gating interval is half that 
of the red and blue gating intervals, 
which are equal. Since the green gating 
interval occurs twice as often as the 
red and blue and is only half as wide, 
all three phosphor strips will receive 
equal electron-beam excitation. 

The action of the gating circuit is 
such that for a single color field, red 
for example, the blue and green gating 
circuits prevent blue and green video 
signals from reaching the cathode of 
the picture tube. When the gate cir- 
cuits are closed, they bias the picture 
tube beyond cut off during the gating 
intervals and no electrons are emitted 
from the cathode during the time the 
sinusoidal electron beam strikes the 
blue and green phosphor strips. The 
red gate allows excitation of only red 
phosphor strips and results in a red 
field. 

Variations of the circuit shown in 
Fig. 4 are possible in the same manner 
as for a three-gun picture tube. For 
example, gated R - Y, B - Y and 
G Y color-difference signals can be 
applied to the cathode of the color 
picture tube while the Y signal can 
be applied to the control grid. For a 
black-and-white picture with this ar- 
rangement, the outputs from the three 
gating circuits are equivalent to bias 
voltages for the electron gun, suffi- 
ciently high so that only the Y signal 
controls the electron beam. The Y signal 
as described in a previous article is 
equivalent to the black-and-white por- 
tion of the composite color video signal. 
If the amplitude of the sinusoidal de- 
flection voltage is adjusted properly, 
the red, blue and green phosphor strips 
will be excited equally and result in a 
monochrome picture. 

The next and final article will con- 
sist of a summary of the previous 
articles and practical color service in- 
formation. TO BE CONTINUED 



Note : More detailed information on Lawrence 
tube circuitry will be presented in a forthcoming 
book, Color TV Circuitry by the authors of this 
series of articles and available through the pub- 
lishers of Radio-Electronics magazine sometime 
in 1955. 



Viewer Injured as 
TV Receiver Implodes 




A housewife suffered 
superficial cuts on 
her arms and legs as 
the result of a vio- 
lent implosion of the 
picture tube in her 
television receiver 
(see photo). Mrs. 
Bonnie Patlon of 
Harbor Hill, Fla., 
was watching tele- 
vision in her living 
room. At 9:30 in the 
evening she heard a 
frying sound. As she 
continued to watch, 
the picture flashed 
bright, accompanied 
by "a loud popping 
noise that sounded 
like a light bulb ex- 
ploding." 

Mrs. Patlon start- 
ed for the television 
receiver to turn off 
the power, but as 
she passed in front 
of it, the blast oc- 
curred. She was 
thrown back into a 
chair as glass show- 
ered across the 12- 
foot room and out 
onto an adjoining 
porch. The entire 
picture tube and 
safety glass was 
blown into the room. 

The local police 
chief reported he 
could find no reason 
for the implosion. 
Just why the police 
chief was sent for 
was not explained. 
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By E. AISBERG 

Fifteenth conversation y first part: 
Separating the sync signal, 
why, where and how; diode and 
pentode separators 



Will — Now I'm sure I know it all! 

Ken— Your usual modest self, I see! But just what 
prompted that remark? 

Will — What I mean is — now I know the televiser from 
end to end — from first r.f. to last v.f. And besides that, 
I haven't forgotten the time bases. So, I know all the 
circuitry of . . . 

Kex— Don't get excited, Will! You've still plenty to 
learn! For example, how are you going* to go about 
synchronizing those time bases? 

Will — Now that you mention it, I remember that the 
vertical and horizontal sweep circuits are synchronized by 
the sync pulses we studied a long time ago. But Where's 
the problem? If you just apply the composite video signal 
to the sweep oscillators . , . 

Ken — . . . you'd get into plenty of trouble! The mixture 
of video signals with the horizontal and vertical sync pulses 
would keep triggering the sweep circuits at the wrong 
times! When you figure your time in microseconds, every- 
thing has to be neat and clean. Each sweep oscillator has 
to receive its own sync pulses, free from any other signal 
whatever. Those sweep circuits can often be started into 
action by the least fluctuation of the voltage on the grid 
of the tube that triggers them. 

Will — I see what you're coming to: you have to separate 
the sync from the picture signals. Because I remember when 
you first drew a block diagram of a televiser, you had a block 
marked "sync separator." 

Ken — I hope, then, that you'll have no trouble figuring 
out how such a circuit would work? 

Will — I suppose we'll have to have some kind of electronic 
switch that applies the signals to the right sweep circuit at 
the right time. For example, at the end of each line, the 
voltage is applied to the horizontal sweep, and . . . 

Ken — No, Will. First of all, how would you synchronize 
your electronic switch? Can't you see another way of captur- 
ing the pulses from the video signal — a method based on 
some fundamental difference between the two sorts of 
signals? 

Will — Well, the main difference is in their amplitudes . . . 

Ken — You're on the light track. Keep going! 

Will — The sync pulses occupy the top 25*^ of the com- 
posite video signal. Voltages below that represent the video 
image, ranging from black to white. So all you have to do 
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From the original "La Television? . . Mais c'est 
♦res simple!" Translated from the French by Fred 
Shunaman. All North American rights reserved. 
No extract may be printec without the permis- 
sion of RADIO-ELGCTROMC5 and the author. 
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is cut off the top 2b% and you then have only the pulses. 

Ken— Excellent, Will! Only instead of cutting, it's called 
clipping. 

Will — But just how can you clip the top off a wave? 

The limits of patience 

Ken — It's easy. Just apply the signal to a tube that will 
function perfectly up to a given point, but absolutely refuses 
to pass that limit. 

Will — ll'mm, something like my Uncle Jack. He never 
did like much racket, so I was always a little worried when 
1 was practicing as a Boy Scout bugler. He never said a 
word; but the day I started to train for a drummer, he blew 
his top! But what kind of tube acts like that? 

Ken — You use pentodes, generally. But a triode could be 
made to work, and in many setups a simple diode does the 
job- — f airly well at that. 

Will — And where do you put this separator? 

Ken — Theoretically, you could separate the sync signal 
before the detector, for the signal would be detected while 
you were clipping it. But it's an unreliable way in practice. 
So it's usually put at the output of the video amplifier, or at 
least after the first video stage. 

Will — And of course the signal can be either positive 
or negative, according to whether you apply it to the grid 
or cathode of the separator. 

Ken — You can have either polarity of signal, though there 
are several circuit tricks that are better than applying an 
input signal to the cathode. 

Will — Now suppose we have a positive signal, so the 
first 75% of the voltage is below the sync level. How is a 
diode going to clip off the top 25%? 

Ken —There's more than one way to do it. The easiest 
is to use a diode biased so that its cathode is more negative 
than the plate at all voltages below the point where you 
intend to begin clipping. You shunt your diode across a 
source of composite video signal. The diode short-circuits 
all voltages up to that which makes the cathode more positive 
than the plate. So the sync signals, which are more positive, 
stop the diode conducting and pass on to the output. 

Will — I can see that the diode should be biased so the 
plate is a little more positive than the highest video signal 
voltage — a little above the black or pedestal level, whatever 
you likt to call it. Then you are sure to short all the picture 
signals through the tube. But what's this resistance R in 
your hookup? 

Ken- — It keeps the diode from shorting the stage that 
supplies the signal. You are getting your signal from some 
point in the video circuits and you can't permit your sync 
separator to affect th? signal going to the picture tube. The 
picture tube has to get all the picture signal without distor- 
tion, and also the sync signal to black out the return trace. 

Will — Of course — I just didn't think of it . . . But now 
can you draw me a circuit for negative-going signals? 

Ken — Certainly, We just turn the diode around and make 
the cathode more negative than the plate again. If you have 
the right bias, it remains more negative through the range 
of picture signals so the diode shorts them out. But the 
sync pulses drive the plate more negative than the cathode, 
conduction stops and the sync signal passes through. And 
that's how a shunt type separator works. 

Will — You give me the idea there must be a series type 
separator as well. 

Ken — There is. One circuit is like this. The cathode is 
connected into a voltage divider (K3, R4) that makes it a 
little more positive than the plate. If the bias is light, only 
sync pulses can pass through the tube. You take the output 
pulses off R2, and C passes any alternating component. 

Will— What's Rl for? 

Ken — It's just to give you a closed diode circuit— makes 
it possible to connect to your signal supply source through 
a capacitor. It may have other uses, as you'll see later. 

Will— I think I see how this works. If the bias voltage 
is about the same as the video signal at the black level, no 
picture signals can get through. But when the sync pulses 
raise the voltage higher, the plate is more positive than 
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the cathode, the circuit conducts and the pulses go through. 

Ken — Good reasoning, Will And the output of the circuit 
— the voltages across R2 — consists of nothing but a series 
of positive pulses. 

Will — Would this work for negative pulses? 

Ken — Well, if you need to make a positive signal out of a 
negative one, you can always use a triode as a phase 
inverter. But this circuit will work with negative signals* 
if you reverse the diode like this. Your cathode is now more 
positive than the plate except when the very negative pulses 
come through. They drive it more negative and the pulses 
are passed. 

Will — One thing I don't like about these circuits — the 
batteries you keep throwing in. This is an all-electric age — 
can't you make them all work with voltage dividers to bias 
your diode elements? 

Ken — I just used the batteries to simplify the drawing. 
They wouldn't be used in a television receiver. Take a look 
at this circuit. You apply the positive-going composite video 
signal through CI. Each pulse attracts electrons from the 
cathode, which have to flow back through Rl. That biases 
the diode so the plate is more negative than the cathode. 
By choosing the right values for CI, Rl and R2, you can 
adjust the bias so that the tube begins to conduct just at 
the black level. The sync pulses then appear as voltage 
pulses across R2. The great feature of this circuit is that it 
is self-adjusting to different signal strengths. If you get 
your components adjusted so the diode just triggers at the 
right level on a medium-strength signal, stronger signals 
will increase the bias and weaker ones decrease it, because 
of the change in current through Rl. So both weak and 
strong signals will clip at the right point. 

With three grids or more 

Will — The bias batteries would never do that. One good 
thing about the diode — it doesn't change the polarity of the 
pulses. And the circuits are simple. I wonder why anyone 
would want to use pentodes? 

Ken — Simplicity doesn't always mean perfection! Our 
diode separators are weak in many ways. The separation 
is imperfect, for the high-frequency picture signals — those 
that represent very rapid variations of intensity — work their 
way into the sweep circuit time bases through the interelec- 
trode capacitance of the diode. That can give you sync 
trouble. Another thing — a diode doesn't give out with more 
signal than you put into it, and never quite all of that. So, 
it's only natural to take advantage of the pentode because 
it amplifies. Besides, its grid-anode capacitance is very small, 
so little or no high-frequency picture signal can get through. 

Will — But how do you limit the patience of a pentode? 

Ken — Its patience — actually, its plate current — can be 
limited at either end. We can make our tube blow its top at 
the least provocation or we can push it so far it will give 
up and tolerate anything. Take a look at this grid-voltage- 
plate-current characteristic curve. Right down here — in the 
negative-voltage region — you have a bend. And again — 
neat zero volts — there's another very sharp bend followed 
by a long level stretch. 

Will — So that any increase of grid voltage from that 
point won't affect the plate current? 

Ken — Exactly, and that applies to any reduction of grid 
voltage beyond the lower — or plate cutoff — bend. Since the 
plate current reaches zero at that point, it has to stay at 
zero if the grid goes more negative. 

Will — I'm beginning to see just how you could use those 
two limits of patience. But that curve doesn't look too 
standard to me. Just how do you model that kind of a grid- 
voltage-plate-current characteristic? 

Ken — By applying the right voltages to the screen and 
plate. The idea is to prevent the plate from receiving more 
than a certain amount of current, however wide you may 
open that electron valve we call the grid. So you put a very 
low voltage on the plate and a higher one on the screen. 
Or you can tackle the problem from the opposite direction 
and put normal voltage on the plate but very low voltage 
on the screen. TO BE CONTINUED 
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TED TACKLES 
TOUGH TV 
PROBLEMS ■ 



By WALLACE WANER 





WHEN I hired Ted a few 
months ago, he was green 
from a local television school. 
His only practical experience 
had been a few minor repairs on his 
own receiver or those of his relatives, 
plus what little lab work he got at 
school. The kid's sharp though and 
when he learns new things, he doesn't 
forget them. 

Our Main Street shop is small and 
our personnel consists only of Ted, our 
outside man Jim, and myself. On 
occasion I help Ted with the bench 
work, but the business end of the 
organization doesn't allow me too much 
time to tinker. So Ted is on his own 
for the most part and calls me in 
consultation only when he gets a sticker. 

We service a variety of sets, so we 
often run across unusual or freak 
troubles, and I have standing orders 
with Ted to call me before he tackles 
any toughie. 

Case of the negative pix 

Only a few weeks ago Ted called me 
while I was sitting at my desk absorbed 
in a modern scientific treatise. 

"Say, boss," he remarked casually, 
"I think I got one that would interest 
you." 

Ted was at that age where he con- 
sidered any show of emotion as im- 
mature. The more he acted like Jack 
Webb, the more excited he really was. 
Reluctantly I laid aside the summary of 
the latest Kinsey report and followed 
him into the workshop. The receiver 
was an RCA 7T143. A negative pic- 
ture appeared on the screen and (while 
I wasn't unduly impressed) I got my 
camera and took a picture (Fig. 1) so 
Ted wouldn't be disappointed. 

"What's the unusual angle?" I asked 
him. "It just looks like a bad a.g.c. 
system and picture overload." 

"No, sir," Ted replied. "It isn't a 



bad picture tube either, nor is the 
alignment off!" 

"O.K.," I told him. I'll tackle it and 
see what I can come up with." 

Ted shrugged ever so casually. 
"That's not necessary. I've found the 
trouble. It's a bad first video amplifier 
tube." 

"Oh, I see," I said hastily. I didn't 
want him to hog the spotlight exclu- 
sively. You got to bring these kids 
along slowly, even if they're talented, 
otherwise they'll get a swelled head, 
I took my time lighting a cigarette to 
give myself a better chance to review 
mentally some of my theoretical knowl- 
edge of the composite video signal. 
After the first slow exhale, I felt sure 
I had the right answer. 

"With a dead tube," I pointed out, 
"capacitance still exists between the 
tube elements and the signal can still 
be transferred across it even with an 
open heater. This is particularly true 
of triode tubes in a strong signal area. 
The dead stage will not give a phase 
reversal of the signal as a live ctage 
would. Therefore, the signal arrives at 
the picture tube with incorrect polarity 
for proper whites and blacks. Result, a 
negative picture!" 

"It sounds logical," Ted said. "Any- 
way, I put in a new tube before you 
came in and it did result in a positive 
picture." 

I smiled. "Did you put this old tube 
back just so I could take a picture, or 
were you trying to stump me on a 
rough one?" 

"Oh no," he assured me. "I really 
wanted to know the theory behind the 
symptom, but you don't always give out 
with explanations unless I trick you 
into it. I heard you mention once that 
this was a television repair shop and 
not a training school." 

I shrugged and walked away. 



Case of the vertical bounce 

Only a few days later Ted again 
called me to the workshop. I hated to 
be interrupted because I was trying to 
solve a perplexing business problem 
while resting my eyes on a Marilyn 
Monroe calendar. Reluctantly I tore 
myself away from my problem and 
followed Ted. 

The set was a Westinghouse model 
H-746-K21 which had the nicest pic- 
ture bounce (Fig. 2) you ever saw. 
Since movement cannot be photo- 
graphed in a still picture, you will have 
to visualize the appearance. The pic- 
ture jiggled up and down like a 5-year- 
old who has waited too long. 

I watched the screen in silence for 
a few minutes trying to figure what in 
blue blazes could cause this. I stalled 
for time with my cigarette lighting 
routine but still didn't come up with 
an answer. So I hedged for time by 
asking Ted if he had made any pre- 
liminary checks. 

"Yes, sir," he replied. "I've checked 
all tubes, voltages, and component 
parts. Everything in the vertical sec- 
tion and in the associated circuits seems 
to be in order." 

"So what did you find is causing it?" 
I asked, trying to make it sound as 
though / knew but just wanted to know 
if he knew. 

Ted shook his head. "I haven't been 
able to find the trouble this time and I 
thought you would help out." 

Well, to make a long story longer, I 
rechecked everything Ted had checked 
and could find nothing wrong. After 
a couple of hours my usually serene 
disposition was beginning to fray 
slightly at the edges so I shut the set 
off and went to the receiver service 
notes to find out whether the manu- 
facturer had any hints for this trouble. 

For the first five minutes I couldn't 
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concentrate, but I solved that problem 
by turning the calendar to the wall. 
After that it didn't take me long to 
get to the solution, and I must admit 
that I dropped my becoming dignity a 
trifle as I ran into the shop brandish- 
ing the service notes in my left fist. 

The notes specified that a jumpy 
picture may result if the white a.g.c. 
lead that ties from the 12AT7 sync 
amplifier and sync control tube is not 
dressed away from the 6BK5 audio 
output tube socket. This helped to 
emphasize to us how the signals of one 
circuit can interfere with the operation 
of another by capacitive coupling when 
critical wires are dressed too closely 
to each other! 

Case of the oblique line 

The third odd trouble happened in 
a Philco model 52-T2100. This time 
Ted interrupted me while I was crit- 
ically analyzing three new wrinkles 
which had appeared in my face. I was 
wondering whether this was the reason 
I hadn't been able to date any blondes 
in the last three days to help me show 
off my new red convertible. (And it 
doesn't make sense to date a brunette 
for a red convertible!) 

When I got into the shop Ted showed 
me the receiver. The screen was dark 
— the only thing visible being a diag- 
onal white line as shown in Fig. 3. 

"What do you think of that?" Ted 
chortled. This was a little out of char- 
acter for dead-pan Ted, but it is hard 
to gloat in a monotone. 

I always like my employes to be 
happy so I fed his obvious glee at being 
able to show me such a peculiar symp- 
tom by saying: "That really is some- 
thing. I've seen a horizontal line when 
the vertical sweep collapsed and I have 
also seen a vertical line when the hori- 
zontal sweep failed in a receiver with 
an r.f. high-voltage power supply. I 
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must admit, however, that I've never 
seen a diagonal line." 

"What do you think it is, boss?" 
Ted asked. "I just turned it on and 
haven't even opened the back." 

"Well, it couldn't be any shorted 
turns in the yoke, because that would 
produce a keystoned pattern," I hedged, 
thinking aloud in this fashion while 
desperately hoping to arrive at a solu- 
tion. "At the same time it would seem 
that we have neither vertical nor hori- 
zontal deflection, yet the bar indicates 
that there must still be some sort of 
deflection!" 

I didn't want Ted to think I was 
losing my touch in trouble-shooting. 
It was bad enough that I felt I was 
losing out in acquiring the necessary 
accessories to go with red convertibles. 
Suddenly a thought struck me. 

"You know, kid, there really is only 
one solution when you think of it. The 
vertical sweep has failed in this re- 
ceiver and the yoke is tilted." 

"But, boss, the yokes are bolted 
pretty tightly and can't move by them- 
selves. I am sure the customer didn't 
loosen the brackets because he said the 
set hadn't been touched." 

I smiled patronizingly. No matter 
how bright these young fellows are, 
they can't compete with years of expe- 
rience in this business. 

"Ted," I said learnedly, "don't you 
believe them. They all say that even 
when they bring the set in with all the 
parts loose in a basket. Let's take the 
back off and see what is what." 

Three minutes later Ted stared at 
the tilted yoke in speechless surprise. 
Since he was duly impressed, I couldn't 
help driving home the object lesson. 

"My boy." I said. (There is no better 
way to feel superior than to start off by 
saying "my boy.") "Let this be a 
lesson to you. Always listen carefully 
to what the customer has to say but in 



the final analysis rely on your knowl- 
edge of circuit theory and your prac- 
tical experience!" 

Case of the multiple image 

The fourth trouble happened during 
the time I was trying to memorize the 
figures 3.5795. (No, you're wrong — 
it's the exact frequency by which the 
color-burst frequency is separated 
from the carrier in color television.) 
I wanted to have this number at my 
mental fingertips so I could work it 
into a conversation with Ted sometime 
and impress him. 

This time the picture resembled that 
shown in Fig. 4, and the set was a 
Du Mont RA-ll^A. 

"This one really has me stumped," 
Ted said to me. "The original trouble 
was vertical roll. I found a bad 390,- 
000-ohm resistcr in series with the 
hold control pot; and replaced it with 
a new one. Now the picture has the 
multiple image you see, yet voltages, 
tubes, and all the other parts check 
O.K." 

"But, Ted," [ objected, "you know 
that the trouble must be in the vertical 
oscillator circuit, so everything can't 
be all right." 

"Well," Ted replied, "if there is 
something wrong in that stage, it sure 
has got away from me. I checked 
everything several times and every- 
thing is exactly like the schematic." 

"In that case," I told him, "the only 
thing that could be wrong is that you 
replaced the 390,000-ohm resistor in 
the hold circuit with one of incorrect 
value. That wculd upset the R-C con- 
stant and reduce the vertical oscillator 
frequency." 

Ted shook his head. "No, that 
couldn't be it. See, the color code says 
orange, white, yellow for 390,000. The 
resistor is plainly marked in these 
colors." 

I didn't even look closely at the 
resistor, because I'm partially color 
blind. I pulled over a v.t.v.m. and 
clipped the leads to the resistor scale. 
"Here's your trouble," I announced, 
"your 390,000-chm resistor reads well 
over a megohm." 

Ted muttered something like "I'll be 
darned," only stronger. "Hereafter I'll 
test every new part I put into a set. 

With that I walked back to my office, 
sat down at my desk and again opened 
my little black book. Gloomily I paged 
through it and noted where I had 
checked off each blonde. With a sigh 
of resignation I picked up the phone 
and called Bronda, my favorite 6rit- 
nette. 

"Honey," I s-aid, "how about a date 
tonight with ire and my new red con- 
vertible?" 

"I'd love to," she crooned, "but you 
may not like me anymore. I have just 
had a conversion job done on my hair 
and I'm now a decided blonde!" 

I hung up ar d sank back in my chair 
with a happy .sigh. A wonderful busi- 
ness, this television repair game!! end 
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U.H.F. 



INSTALLATION 

TECHNIQUES 



By HAROLD DAVIS 



WHEN the first u.h.f. station 
went on the air in Portland, 
Ore., over two years ago, TV 
personnel from all over 
flocked to the West Coast to see this new 
system the FCC had devised for making 
television available to every nook and 
corner. What they found was a highly 
elusive and not too strong signal that 
often skipped over large areas and 
bounced off buildings and obstacles. 

Since then technicians have made 
thousands of u.h.f. installations. Install- 
ing antennas for the u.h.f. channels is 
now a simple routine job. 

Unlike v.h.f., u.h.f. fringe areas are 
where you find them. For instance, in 
St. Petersburg, Fla., there is a fringe 
area in the southern part of the city 
and in Jackson, Miss., there is one 
within sight of the tower. The man who 
goes into these areas and makes an 
ordinary installation will get nothing 
but trouble. Technicians don't have to 
be told where these bad spots are; they 
have only to look around at other in- 
stallations to tell what the condition is. 
When you start seeing 20-foot-and- 
higher masts loaded with stacked Yagis, 
that's it. 

To make a good ordinary installation 
in areas where the signal strength is 
normal only requires following a few 
simple rules. 

A normal u.h.f. installation in most 
cities consists of anything from a bow- 
tie to a 12-element Yagi mounted on a 
5- or 10 -foot mast on a housetop. 

The type of antenna is unimportant 
from the u.h.f. standpoint. However, be- 
cause most viewers now have or will 
have v.h.f. available, combination v.h.f.- 
u.h.f. antennas are highly desirable. The 
most popular of these is the stacked-V. 
This antenna costs less than most other 
types, permitting the all-important low- 
cost installation. It may be stacked to 
provide increased signal strength in 
weak areas and, being not too direc- 
tional, it will receive signals well from 
the sides and back. 

The transmission line 

Having selected the antenna, we must 
now select our lead-in and standoffs. In 
strong signal areas lead-in is no prob- 
lem except in coastal areas. I have 
made hundreds of successful installa- 
tions with flat lead-in. However, when 




the going gets rough, don't take 
chances! Use a good grade of oval, mak- 
ing sure the top is looped with the end 
down to prevent rain from collecting. In 
coastal areas seal the line to keep out 
the salt atmosphere. Then coat all 
connections with a good preservative. 

Run the lead-in through standoffs 
that do not have a metal ring passing 
around the lead-in. Many a good u.h.f. 
signal is lost between the antenna and 
set because of this ring. Crooks and 
turns, particularly foldbacks, must be 
kept at a minimum, which makes select- 
ing a spot for the antenna highly impor- 
tant. 

The antenna should be located so that 
there is a short, direct lead to the set, 
requiring only two or three well placed 
standoffs. Never tape a lead-in to any- 
thing. To splice (Fig. 1), tape only the 
insulation with plastic tape. Leave the 
ends of the wires sticking out, twist and 
solder them, and then coat with a pre- 
servative. 

Lightning arresters must be watched 
as a source of trouble. Underwriters 
Laboratories accept either a grounded 
mast or a lightning arrester. The 
grounded mast is preferable where city 
ordinances permit it. Finally, the u.h.f. 
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Stacked Yagis ready 
for installation. 



<4 Conical and Yagi 

mounted on common mast. 



lead-in must not terminate in loops 
lying behind the set. 

In fringe areas, either local or out of 
town, the procedure changes somewhat 
— locating the antenna becomes the 
most important factor. The signal is 
usually there; it is just a matter of 
finding it. The area must be searched 
both vertically and horizontally. The 
only intelligent way to do this is with 
a field-strength meter. 

When probing for a signal, first try 
all spots where the antenna can be con- 
veniently mounted. There is no use find- 
ing a good signal at a spot where the 
antenna cannot be placed. 

In probing, avoid reflected signals be- 
cause they are unstable, have poor qual- 
ity and at times will disappear com- 
pletely. Engineers at u.h.f. stations are 
constantly working to improve their 
patterns, and with the electrically tilted 
antennas and other devices the field can 
change. Reflected signals can be recog- 
nized by rotating the antenna. The re- 
flected signal will come from a different 
direction than the direct one. 

Contrary to what has been said many 
times, I have never been able to gather 
direct evidence that ti'ees deflect u.h.f. 
signals. The only way to tell for sure 
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Fig. 1 — Splicing transmission line. 
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Fig. 2 — Computing antenna spacing. 
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Probing for maximum signal strength. 



would be to chop the trees down, since 
moving the antenna may have accom- 
plished the desired result whether the 
trees have been there or not. In fact, 
I have seen good u.h.f. reception with 
the antenna directly facing a solid brick 
wall between it and the station. 

Stacking antennas 

If it is impossible to find a good sig- 
nal, take the best you can find and see 
what can be done with it. If the signal 
contains only a slight trace of snow, 
changing to a higher-gain type antenna 
may do the trick. If using a stacked-V, 
change to a 12-element Yagi; and in 
most cases you should stack two of 
them. The gain of an antenna expressed 
in db looks good on paper, but those of 
us who climb house tops for a living 
know that it takes a bit of doing to undo 
a little snow. 

In stacking u.h.f. Yagis, the best dis- 




Fig. 3 — Connecting stacked antennas. 
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tance between them was found to be 
different from v.h.f. After painstaking 
trial and error, it was found that for 
frequencies below channel 40, the best 
distance is 5% less than 3 halfwaves. 
You don't have to delve into intricate 
mathematics to find this distance. Sim- 
ply consider the driven element as a 
halfwave (Fig. 2) ; multiply it by 3 and 
subtract 6 c/ c. For channels above 40, use 
slightly greater distances — subtract 
2-4%. For 60 to 80, use 3 halfwaves. 

Consider a 4-bay Yagi for channel 25. 
The bays are spaced 31.5 inches or 
slightly less than 3 half-wavelengths 
apart and are connected together in 
pairs as shown with open-wire line cut 
to fit. The length of the transmission 
line connecting the top pair of bays to 
the bottom pair is not important as long 
as the lead-in connects to the exact 
center. We make it just long enough to 
permit anchoring to a standoff insulator 
on the mast. This usually runs around 
72 inches for a channel-25 antenna, 

The difference between local and dis- 
tant fringes in u.h.f. is that, locally, the 
signal is around somewhere if you can 
find it. In distant fringe areas, which 
start as near as 15 miles out, the signal 
starts decreasing in field strength. 

Here, the "dos and don'ts" become 
still more important. Every db avail- 
able must be carefully preserved. 
Everything said before must now be 
taken with emphasis. In addition, 
height now becomes the most important 
factor. In areas where the station has 
been operating for some time, the best 
practical height probably is already 
established. If all the other antennas 
are mounted on a 40-foot mast, you are 
wasting time if you start by trying a 
20-foot unit. 

In fringe areas the horizontal posi- 
tioning of the antenna is not so critical, 
but any terrain advantage is highly de- 
sirable. Towns 50 and 100 feet higher 
than others get better u.h.f. reception 
even with lower antennas. 

Deep fringe areas are found about 
40 miles out. Here it is almost impos- 
sible to get an absolutely snow-free pic- 
ture, but one nearly snow-free may be 
had with a good installation. For the 
deep fringe area use Yagis stacked four 




TRY CONNECTING BOTH PLACES 



FOR BEST RESULTS 

Fig. 4 — Connecting a second antenna. 



deep. The 5^-less-than-3-half waves 
distance is used between each antenna, 
and here again we vary from the v.h.f. 
hookup. For better reception the best 
hookup is shown in Fig. 3. The top two 
antennas are connected together, as are 
the bottom two. Open-wire transmission 
line connects the pairs together and the 
lead-in is in turn connected to the cen- 
ter of this. The connecting open-wire 
line may be sufficiently long to permit 
anchoring it to a standoff against the 
rrfast. Solder all connections. Use a mini- 
mum amount of standoffs, and they 
should now be placed with a field- 
strength meter. In fact, take the meter 
up on the house so that you can watch 
the result of everything that is done to 
the line. 

After finishing on the housetop, move 
the meter to the porch or window and 
continue to watch every move to see 
that no signal is lost. Do not use any 
type of crossover network — there is loss 
in all of them. Use a field-strength 
meter to check ^he signal at the set. In 
case of poor reception, the meter will 
isolate the trouble either in the set or 
the antenna installation. 

As with everything else, there are 
tricks that can be done with u.h.f. To 
remove a small trace of snow, it is 
often quicker and cheaper to stick an- 
other bowtie o other type u.h.f. an- 
tenna on the mast than to fool around 
trying to locate the trouble. The second 
antenna (Fig. 4) can be connected to 
the present one, even to a v.h.f. antenna, 
with a piece of lead-in whose length is 
a quarterwave of the lowest channel 
v.h.f. station being received. 

Many sets have separate u.h.f. and 
v.h.f. antenna inputs. In strong signal 
areas both these inputs may be con- 
nected to a single antenna by installing 
the lead-in on the v.h.f, posts and con- 
necting it to the u.h.f. input with a piece 
of lead-in whose length is a quarter- 
wave of the lowest channel v.h.f. sta- 
tion to be received (Fig. 5). Sometimes 
this may have to be changed to the 
weakest v.h.f. station. 

The v.h.f. input is a high impedance 
to the u.h.f. signal and will affect it 
very little. The low impedance of the 
u.h.f. input at the end of the quarter- 
wave stub does not affect the v.h.f. 
signal. In fact, in some cases, it actually 
improves it as does a quarterwave stub. 
This should not be done in fringe areas, 
and the direct connecting of antennas 
and input posts very often introduces 
ghosts. In sych cases, run separate lines 
and use a mechanical switch. end 




Fig. 5 — Using single u.h.f.-v.h.f. lead-in. 
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PROJECTION of the senses over 
a distance began early in the 
animal world. The cries uttered 
by alarmed prehistoric reptiles, 
saurians or birds were transmitted 
over a distance to warn others. A 
highly developed and sensitized olfac- 
tory sense brought the smell of an 
enemy creature to the nostrils of early 
mammals who could then flee promptly, 
thus avoiding destruction. The sense 
of sight, too, became sharply developed 
in many animals and especially birds 
which could then observe potential 
enemies — or their own prey — often from 
a point many miles away. 

Modern man, with new scientific 
techniques, has greatly improved the 
projection of some of his senses, not 
only over a few, but over hundreds and 
thousands of miles. By telephone, we 
can hear and speak to distant friends 
around the world. Via television, we 
can see across continents. 

As I have pointed out in earlier 
articles, it will be possible in the future 
to smell and taste half-way around the 
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globe — and further.* But science does 
not stop with this. There is the far 
more important conception of the pro- 
jection of the self at a distance. This 
means nothing less than the possibility 
now dawning for man to be in two 
places at the same time. 

I will give here but one example of 
this revolutionary concept, which, inci- 
dentally, is NOT in the future — it can 
be realized today, with the technical 
means available now. 

The average medical doctor today is 
overworked and short-lived. There are 
never enough doctors anywhere for the 
world's constantly multiplying popula- 
tion. Many patients die because the 
doctor cannot reach them in time, par- 
ticularly at night and in remote or 
isolated regions. 

Furthermore, the doctor wastes a 
terrific amount of time visiting patients 
in person — he can see only a few during 
a day. With increasing traffic conges- 
tion, many doctors refuse to make 
personal calls — except in emergencies. 

*See "Telebiovision." Forecast 1952, page 22. 



Even then they arrive often too late. 
Much of this dilemma will be archaic 
in the near future, thanks to the Tele- 
doctor.f 

I imagine this innovation as follows: 
Incorporated as an integral part into 
a combination television camera and 
receiver is a set of mechanical hands. 
The latter are now routinely manu- 
factured by General Electric and other 
manufacturers. These incredibly sensi- 
tive hands are primarily used in atomic 
plants where scientists handle danger- 
ous, "hot" atomic substances from a 
distance, without personally exposing 
themselves to danger. With these tele- 
hands, the scientist can do almost any- 
thing at a distance — writing, weighing, 
pouring liquids, unscrewing covers of 
"hot" containers — yes, even diapering 
a baby, miles away, including putting 
on the safety pins. The sense of touch 
has been projected over a distance! 
The action, of course, is watched via 
television. 

tSee also article on the same subject: "The 
Radio Teledactyl" by H. Gernsback, Science 
Invention magazine, February, 1925, page U78. 
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The telt doctor of the near future 
now becomes an actual projection of 
the doctor. In front of his television 
transmitter-receiver is a panel with 
a number of instruments which indicate 
blood pressure, pulse, respiration and 
other data routinely required in most 
examinations of patients. 

Now let us see how you, the patient 
of tomorrow, "visit" your doctor, 15 
miles away. Suppose you come down 
with a fever. You or your wife make 
a call to the local druggist, who is the 
agent for the teledoctor corporation 
which stocks the special TV transmitter- 
receiver equipped with its telehands. 

These instruments are never sold, 
only rented to the sick, say for $3.50 
a day. They are used only for closed- 
circuit work. The rubber-wheeled 
mechanism is delivered quickly to your 
home and rolled in front of the bed. 
Located in the drawer of the cabinet, 
right under the TV set, you will find 
a thermometer, blood-pressure appli- 
ance, sterile bandages, prescription 
blanks, fever chart (with instructions), 
tongue depressors, adhesive tapes and 
other items routinely found in every 
doctor's black bag. A cord with a tele- 
phone plug attached to the teledoctor 
instrument is now plugged into a special 
jack on your telephone. Future tele- 
phones will be provided with this 
facility. The TV signals and telehand 
electronic signals, etc., will all travel 



over the closed circuit telephone lines. § 
Next you dial your physician's tele- 
phone number. He or his nurse takes 
the call. You give your name and state 
that your teledoctor instrument is 
plugged in and ready. The doctor now 
plugs his own set into the telephone 
and in a few seconds two-way com- 
munication is established. The doctor 
by electronic telecontrol moves your 
instrument into the best position, rais- 
ing or lowering your set, which has a 
swivel mechanism for that purpose. 

The color camera is now trained on 
you and the doctor looks you over. He 
listens to your heart — not with a stetho- 
scope, but with the back of his right 
telehand. This has a sensitive micro- 
phone which the doctor places over your 
heart. He hears your heartbeat, now 
strongly amplified, over his loudspeaker. 

He next takes your blood pressure, 
looks into your throat or examines any 
part of you. If he wants to inject you 
with penicillin or other medication, he 
will ask you to place a prescription 
blank into a holder arranged for this 
purpose. He picks up a special pencil 
from the drawer and writes out a pre- 
scription, then signs it. You are to get 
this from your drugstore as soon as 



^Technical note. At the present state of the 
art, it is not possible to transmit a 525-line TV 
signal over existing telephone lines. A good pic- 
ture of 250-350 lines, however, can be phone- 
transmitted today. Such a picture would give 
sufficient definition for the proper operation of 
the teledoctor. 



feasible. When you have received it, 
you call the doctor once more. He places 
the special injection cartridge, now 
on the market called Busher, into his 
telehand and presses it against your 
skin. By spring action, the medication 
is shot into the arm quickly. 

The doctor then gives you whatever 
other instructions are required and 
promises to "visit" you again early in 
the evening. When you are well again, 
phone your druggist who will call for 
the teledoctor instrument. 

It should be noted that, short of a 
serious operation, the doctor of the 
future will b* able to do almost any- 
thing by teledoctoring that he can do 
in person. He can remove your band- 
ages after an operation, bandage you, 
remove stitches post-operationally, swab 
wounds, all at a distance. 

In the more distant future, he will 
even be able to perform emergency 
long-distance operations, provided a 
nurse or nurses can be secured to assist 
him. 

Soon, your doctor will be able to see 
far more patients with infinitely greater 
efficiency. He will not only save untold 
lives, and generate better health for 
his patients, but his own life will be 
made far easier and he will himself 
live longer and so serve suffering 
humanity far better than was ever 
possible before. end 

NOTICE: Reiroduction rights to this article 
have been acquired by The American Weekly, 
and it may not ~)e reprinted. 



Patient and distant 
doctor are connected by 
telephone and closed 
circuit TV as illustrated 
on this and facing page. 
Doctor can treat ten 
times as many patients 
via teledoctoring as in 
person. 
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TELEVISION broadcasting stations 
transmit a series of synchronizing 
pulses together with the video 
information to control the receiv- 
ers' scanning generators and form an 
intelligible image. In the receiver these 
timing pulses are removed from the 
composite video signal and used to 
synchronize vertical and horizontal 
sweep generators with those of the 
broadcast station. Appropriately, the 
circuit that performs this function is 
called the sync separator. 

The sync separator does not separate 
the horizontal and vertical pulses from 
each other — this is done by integrating 
and differentiating networks. The prime 
function of the sync separator is to 
separate — as thoroughly as possible — 
the sync pulses from the video signal. 

The separation process begins with 
the feeding of a portion of the com- 
posite video signal, taken from any 
point between the video detector out- 
put and the grid or cathode of the pic- 
ture tube, into a "clipper" circuit. 
Since it is generally advantageous to 
work with as large a signal as possible, 
it is common to find the plate circuit 
of the final video amplifier as the point 
of "sync takeoff." In addition, the video 
amplifier increases the signal-to-noise 
ratio. 

With the sync pulses transmitted at 
a constant amplitude and occupying the 
upper 25 c /< of the composite video sig- 
nal — the blacker-than-black region — 
they can be easily removed by ampli- 
tude discrimination. For maximum sync 
strength it would be ideal if the clip- 
ping were done exactly at the 75% 
level. But for practicality clipping 
usually takes place at a slightly higher 
level to avoid the possibility of com- 
ponents changing in value and lowering 
the clipping level, allowing portions of 
the video to pass through the separator 
and hamper proper synchronization. 

There are several methods of sepa- 
rating the synchronizing pulses from 
the picture, however the principle is 
always the same. The circuit is biased 
so that no plate current will flow until 
the signal exceeds its blanking level. 
Usually the clipper stage develops a 




Fig. 1 — A simple diode sync clipper. 



negative bias and the signal applied to 
the circuit is of such polarity that the 
sync pulses represent the most positive 
portion of the signal, hence current 
will flow only during the sync pulses. 
Since the picture information is below 
the blanking level, it will not appear in 
the clipper output signal. The clipper 
can be a diode, triode or pentode type. 

Diode clipper 

Fig. 1 is a diode clipper, with Cl-Rl 
forming a grid-leak type network. 
Their values are such as to maintain a 
high negative bias voltage between 
plate and cathode. When the composite 
video signal is applied, the plate draws 
current and Cl charges to the peak 
value of the input signal. As the signal 
falls to a lower value, Cl discharges 
slowly through Rl, creating the nega- 
tive bias voltage. The bias voltage 
keeps the tube cut off until the signal 
becomes sufficiently positive to over- 
come it. This will occur only when the 
signal rises above the blanking level. 

A weakness of the diode clipper is 
its inability to separate completely the 
sync pulses from the picture informa- 
tion. As a result it must usually be fol- 
lowed by one or more clipper-amplifiers 
and shaping circuits. 

Since this circuit passes both vertical 
and horizontal sync pulses, a defect 
will usually produce both vertical and 
horizontal instability. 

The first check of over-all sync in- 
stability should be replacement of the 
diode. Follow this by measuring Rl. 
If Rl is open, no sync pulses will ap- 
pear across R2 (an oscilloscope across 
R2 may show extremely small pulses). 
If Rl becomes very much less than its 
normal value, Cl discharges quickly 
to a lower than normal level between 
sync pulses. This lowers the bias volt- 
age and allows a portion of the video 
signal to pass through along with the 
sync pulses, causing unstable synchro- 
nization. An oscilloscope across R2 
under these circumstances will show 
considerable video information in the 
output signal. 

If Rl increases in value, the negative 
bias developed will be larger and the 
sync output smaller. When this occurs, 
the horizontal and vertical hold con- 
trols will become very critical because 
the small sync pulses will not be able 
to "hold" the horizontal and vertical 
oscillators. Thus if Rl becomes too 
large, a scope across R2 will show 
smaller than normal pulses. An open, 
leaky or shorted Cl will prevent prop- 
er separation and cause poor sync sta- 
bility. 




Fig. 2 — A triode sync clipper ampli- 
fies and inverts polarity of signal. 

Being the output load resistor, R2 
open will prevent the passage of any 
sync signal. If under this condition a 
scope is placed across this resistor, a 
deceiving situation can arise — the in- 
ternal resistance of the scope becomes 
R2 and may restore normal operation 
of the TV set. To prevent this, make 
this check with a 0.5-/if capacitor in 
series with one of the scope leads. 

Should R2 decrease in value, the 
sync output will also be decreased. If 
it increases appreciably (more than 
10%) in value, Cl will not charge to 
its proper value. This lowers the bias 
voltage and permits video signals to 
pass through. In addition, the sync 
pulses in the output will be larger than 
normal, causing the picture to tear on 
strong signals. 

Triode clipper 

Fig. 2 is typical of a triode circuit 
used for sync separation. Since a tri- 
ode can perform the same function as 
a diode while having the additional ad- 
vantage of amplification, it has proven 
a more popular circuit. 

The plate voltage in this circuit is 
usually extremely low (15 to 40 volts), 
permitting plate current to be cut off 
with very little grid bias. See Fig. 3. 
This circuit is very similar to that of 
Fig. 1, with the grid and cathode per- 
forming the same function as the plate 
and cathode of Fig. 1. When the grid 
becomes positive, Cl charges to the 
peak value of the input signal. The 
time constant Rl-Cl is again very long 
compared to the time between sync 
pulses. As a result, very little of the 
charge on Cl will leak off before an- 
other pulse arrives to rechaige it to 
its peak value. This establishes a steady 
bias on the tube so that only about the 
upper 20% of the input signal will be 
passed (leaving a 5 % safety margin 
and preventing the black signals from 
riding through). Since the plate volt- 
age on the tube is so very low, plate 
current will be cut off shortly after 
the input signal falls below the peak 
value of the sync pulses. 

With only the tips of the sync pulses 
drawing grid current, the pulses in the 
plate circuit are clamped to the same 
level. Thus, in effect, we have d.c. 
restoration. This circuit can operate 
only with the sync pulses representing 
the most positive portion of the input 
signal. 

The triode has the advantage of 
greater output than the diode clipper. 
Still higher output can be had with a 
pentode. The trend in modern receivers 
is toward pentodes because they pro- 
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vide a fairly constant output despite 
sizable variations in the input signal. 
In addition, the pentode with its lower 
grid-to-plate capacitance permits very 
little video information to be capaci- 
tively coupled through it. 

As with the diode, initial servicing 
of sync instability should begin with 
replacement of the triode, usually a 
sharp-cutoff tube. Any defect in the 
Rl-Cl grid-bias network that reduces 
its time constant will reduce the bias 
voltage, permitting video information 
to pass through the separator and 
cause premature triggering of the 
sweep circuits. Any defect that in- 
creases the time constant will cause an 
excessive bias to be developed. This 
will permit only the extreme tips of 
the sync pulses to be amplified, reduc- 
ing the output across R2. 

The problem of an increase or de- 
crease in the value of R2 is the same 
as in the diode load of Fig. 1. However, 
in addition, there is the problem of 
varying plate voltage (d.c). If R2 de- 
creases in value, permitting an increase 
in plate voltage, the tube's grid bias 
may be insufficient to prevent the am- 
plification of the dark portions of the 
video signal. Video-signals will appear 
across R2, ruining synchronization. If 
R2 increases in value, the plate volt- 
age will be too low and the output sig- 
nal extremely weak. Should there be 
any voltage dropping resistor between 
R2 and the B plus supply, be sure that 
it is properly decoupled. Poor de- 
coupling will cause a fluctuating d.c. 
potential on the plate, resulting in out- 
put pulses of varying amplitude and 
poor synchronization. 

The output of a clipper circuit is 
usually not large enough to feed the 
oscillator and a.f.c. circuits properly. 
A larger output can be obtained by 
following the sync separator with a 
stage of sync amplification. The sync 
amplifier often acts as a limiter to pro- 
vide pulses of constant amplitude. 

In some chassis, such as the Admiral 
23E1Z, the sync separator is followed 
by a clipper circuit. The negative sync 
pulses in the output of the separator 
drive the clipper into cutoff, producing 
splendid amplitude limiting action. 

Common sync troubles 

Defective capacitors are a major 
source of trouble in the sync circuits. 
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Slight leakage is often enough to 
change operating voltages and upset 
sync stability. With tubes in the sync 
circuits operating over so narrow a 
portion of their characteristic curve, 
even the slightest tube defect or change 
in the shape of the characteristic can 
cause unstable sync. Tube troubles can 
consist of faulty cathode emission or 
changes in the interelectrode capaci- 
tances. Thus tubes in this circuit should 
be checked by direct replacement only. 

The horizontal pulse frequency is 
262.5 times the vertical pulse fre- 
quency. As a result, defective coupling 
capacitors may not pass the low-fre- 
quency vertical pulses while offering 
little reactance to horizontal pulses. 
This will often divert suspicion from a 
faulty sync separator because the hori- 
zontal sweep system will operate per- 
fectly. 

We have said very little concerning 
the amplitude of the sync pulses be- 
cause the peak-to-peak voltages vary 
greatly with different receivers. These 
voltages should be carefully compared 
w r ith those given on manufacturers' 
schematics. Often this is the quickest 
method of determining whether the 
sync separator is operating properly. 

Increase in high voltage 

/ recently got a TV set that abso- 
lutely defies identification. It appears 
to have been built in kit form and 
bears no code or chassis numbers. Even 
the major components are unmarked. 
Needless to say, I do not have a sche- 
matic for this set. The complaint is 
insufficient brightness. I checked it as 
best I could and the only trouble seems 
to be insufficient high voltage. The 
sound is perfect. When I stibstitute high 
voltage from another chassis, the pic- 
ture has good linearity and contrast. 
The voltage I substituted is about 1,000 
more than the set has at present. Rather 
than replace the flyback transformer 
which might require still other changes, 
I would like to know if there is any 
way of increasing the present high 
voltage the additional 1,000 volts with- 
out any major changes. — M. P. R. t 
Trenton, N. J. 

There are several ways to obtain the 
voltage increase you desire, but should 
they prove insufficient in your set, re- 
placement of the flyback transformer 
with a "universal" type is not difficult 
since these units have taps to match 
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a wide range of deflection yokes. 

Try moving the low side of the high- 
voltage filter capacitor — usually con- 
nected to ground — to the plate of the 
damper tube. In an autotransformer 
type circuit the connection will usually 
be to the cathode of the damper. In- 
crease the voltage on the screen grid 
of the horizontal output tube by de- 
creasing the value of the screen drop- 
ping resistor. II the high voltage is still 
below 7 what is needed, try reducing the 
bias slightly oi the output tube and 
increasing the grid drive. In making 
these changes keep your eye on the 
cathode current and screen-grid power 
input. See that they do not exceed the 
recommended ranges for the output 
tube used. 

Weak horizontal sync 

In a G-E model 21T27 receiver the 
horizontal synchronization has been 
getting steadily worse. Until recently 
the sync was weak but adjustment of 
the horizontal hold control brought the 
picture back in* Now the slightest line 
fluctuation or even switch in cameras 
throws the horizontal sync out and it 
takes careful adjustment to restore it. 
At some times it gets so bad that 
synchronization cannot be obtained de- 
spite complete rotation of the hold 
control. 

The vertical sync is very steady and 
has never required adjustment. The 
picture is good and the sound seems 
normal. Needless to say, I have tried 
every possible adjustment including 
alignment of the entire receiver. With 
the vertical sjnc steady I have con- 
centrated on checking the horizontal 
circuit. — -A. H. Alameda, Calif. 

Measure the amplitude of the sync 
input to the phase detector tube (Fig. 
4). A peak-to-peak reading of approx- 
imately 63 vclts should be expected. 
If you read appreciably less, trouble- 
shoot the phase splitter to find the 
cause of the low output. Only when 
the proper sync input is obtained and 
the trouble still exists, should you go on. 

Replace the 12AU7 phase detector. 
Check multivibrator components C260, 
R263 and R2C6. Check the waveform 
feedback components R279, R278, C256 
and C270. Measure the resistance of 
the horizontal stabilizer coil, L251. It 
should read approximately 67 ohms. 
Another strong possibility is an open 
C259 or R260. end 
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Fig. 3 — Characteristic curves showing 
operation of a triode sync clipper. 
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Fig. 4 — The phase detector and horizontal multivibrator of G-E 21T27. 
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How a 
Computer JVorks 



These simple basic circuits make 
it easier to understand how the 
more complex instruments operate 

By DAVID B. MUMFORD 




The author working on the 120 -re lay 
computer referred to in this article. 



THIS is the story of a miniature re- 
lay computer designed and built 
by the author. It is the last in a 
series of progressively more com- 
plex computers starting from one con- 
taining 20 relays and ending with 120. 
Up to 1,500 feet of wire as well as a 
mechanical tape reader of our own de- 
sign went into the largest model. 

First, I shall describe the original 
computer in the series used as one sec- 
tion of the last and most powerful one, 
It performed the single operation of 
addition. It required you to give it 
numbers in binary notation (see box) 
and gave its answers likewise in binary. 
Since only two symbols are used in 
binary, 0 and 1, this system adapts it- 
self readily to ?-position switches or 
relays, each position corresponding to 
a symbol. Furthermore, this system has 
a very simple addition table. 

Next I will show how the original 
circuit can be modified to economize re- 
lays — a necessity when numbers of sev- 
eral digits are to be added. No construc- 
tional data on the 120-relay machine 
will be given— the diagram is too large 
and complex to print in a magazine ar- 
ticle. What will be described is exactly 
how a simple circuit works and how it 
can be built into progressively more 
complicated circuits to handle bigger 
numbers, with a quick view of the final 
computer. 

This — it is hoped — will interest the 
technician who would like to know how 




Fig. 1 — The simplest addition circuit. 
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these circuits work but does not want to 
build one. It will also be helpful to the 
would-be computer constructor, who can 
use the information (and will need a 
great deal of additional study) to build 
a sizable machine of his own. 

A simple adding circuit 

Consider first the problem of adding 
1-digit numbers or the first (smallest or 
right-hand) digit of larger numbers. 
The addition table page gives us the 
answers for the four input combina- 
tions: 0 + 0, 1 + 0, 0 + 1, 1 + 1. The 
circuit of Fig. 1 gives the correct an- 
swers when traced: 0, 1, 1, 0 + carry 1 
to next digit. If either the first or 
second numbers are 1, the sum 1 appears 
(top lamp lights). If both are 1, the 
result is a 2-digit number 10. The top 
lamp goes out indicating zero and bot- 
tom one lights, indicating a carry to the 
second digit, and giving the sum, 10 (2 
in decimal notation). 

To add larger numbers, these elemen- 
tary circuits are combined. To add 2- 
digit numbers, for instance, an identi- 
cal circuit adds the second digits of the 
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numbers and a third circuit adds the 
carry from the first digit to this result. 
The sums from the first and the second 
digits form the first and second digits 
of the sum, respectively, while -the carry 
from the second digit forms the third 
digit of the sum. Rectifiers are added 
between circuits to prevent improper 
interaction. A 3-unit circuit is shown in 
Fig. 2. 

Suppose the two figures 11 and 11 
(3 and 3 in decimal notation) are to be 
added. The first digit (the unit, or 
smaller number) is entered at input A 
of unit I. The lower contact of relay Zl 
is closed, lighting lamp 1. The second 
digit, entered at input 1, is entered at 
input A of unit II (the 2's unit). It 
closes the lower contact of relay Yl and 
lights lamp 2 through the lower con- 
tact of XI. 

The second 11 is entered at input 2. 
Its first digit goes to input B of unit I, 
drawing down both armatures of relay 
Z2. Since the armature of Zl is down, 
drawing down Z2's upper armature has 
no effect; but the lower armature is 
drawn away from its upper contact, and 




Fig. 2 — Two-digit numbers can be added with this three-unit circuit. 
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lamp 1 goes, out. Current flows through 
output D and through relay X2. Both 
armatures of X2 are drawn down, and 
lamp 2 extinguished as the lower arma- 
ture of X2 is disconnected from C and 
connected to D. Lamp 3 lights. 

The second digit enters at B of unit 
II, drawing down both armatures of Y2. 
The lower armature breaks the contact 
through output C, releasing the arma- 
ture of XI. This permits current to 
flow through the C output of unit 3, 
again lighting lamp 2. The sum is then 
110. 

The reader may find it easier to fol- 
low the problem by drawing Fig. 2 on 
tracing paper, then drawing and erasing 
the armatures to indicate the correct 
positions as each digit is entered. 

Techniques of design 

Although these circuits are compari- 
tively easy to trace, to verify that they 
give the correct answer, you may won- 
der how they are designed. Unfortun- 
ately there is no simple answer. Trial 
and error are useful in many cases and 
familiarize one with the results of 
simple combinations. Some authors at- 
tempt to systematize these basic cir- 
cuits as well as some others for common 
uses 1 while others feel that the tech- 
nique of Boolean algebra solves many 
problems. 2 However, some simplifica- 
tions and original circuits are very dif- 
ficult to discover by either of these 
methods, leaving the success of the final 
circuit to the ingenuity and inspiration 
of the designer. 

The development and modification of 
the circuit given above to add larger 
binary numbers are a good example of 
the evolution of a relay circuit. In its 
original form, it employs two relays 
for the first digit and four more for each 
successive digit. Ultimately we can re- 
duce it to only two relays for each digit. 
The first simplification is to eliminate 
the first relay of the second block in 
each digit (unit III in Fig. 2, for ex- 
ample). But the function of that relay 
was to keep one circuit closed when 
there was power on the lead A which 
closes it, and another when there was 
not power. Therefore, if we eliminate 
the relay, it becomes necessary to have 
a second lead (A' in Fig. 3) which has 
power when and only when A has no 
power. These two leads will take the 
place of the wires coming from the con- 
tacts of the eliminated relay. The re- 
sult may be verified by tracing as with 
Fig. 2. 



A second simplification eliminates the 
second relay of the second block in each 
digit. However, the carry from the 
digit before closes this relay. So just 
as we needed the A' lead above, we now 
need a second lead from the preceding 
digit which will supply power when 
and only when there is na carry. There- 
fore, we must also add a circuit to pro- 
vide this so-called no-carry lead for the 
next digit. When the contacts of the 
resulting circuit are combined, the re- 
sult may be seen in Fig. A, which is best 
verified by tracing. 

Programmed computers 

If all large computers had to be de- 
signed with this type of direct circuit, 
giving you the answer with no further 
instruction from the operator, their 
power would be strictly limited by the 
ingenuity of the designer and the num- 
ber of operations he could build into a 
circuit. Large computers use a second 
type of circuit, called "sequential" 3 be- 
cause they accomplish their result in a 
series of steps, as opposed to the "com- 
binational" circuits described above. In 
these circuits, a simple computer of the 
combinational type is retained to per- 
form each of the steps, which consist of 
simple operations. 

Memories must be added to store in- 
termediate results between operations. 
A common set of wires called a "bus," 
connected to each memory and to the 
input and output of the computing unit 
within the enlarged calculator, trans- 
fers numbers within the whole frame- 
work of the computer. 

To control this transfer of numbers 
as well as the operation being per- 
formed by the computing unit, a con- 
tinuous set of instructions called "pro- 
gramming" is fed the computer through 
the control unit. The actual numbers 
to be operated with are given to the 
computer separately, so that this pro- 
gramming will be fixed for a particular 
sequence of operations — such as in- 
volved in solving a quadratic equation, 
for example. 

The 120-relay equipment 

It was on this plan that the main 
computer illustrated in the photo- 
graph was designed. Six-digit binary 
numbers were taken as the base in 
which all computations were performed: 
the memories stored six-digit numbers, 
the bus carried six-digit numbers, the 
computing unit operated on six-digit 
numbers. Rather than breaking the 
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working of the nachine down into steps 
of one operation each, it was further 
broken into cycles. In each cycle, a num- 
ber may be taken from one section (e.g. 
memory, input, output, computing unit 
or instructions i of the computer and 
put in another. Thus a step would con- 
sist of several cycles which would: 1, 
put the numbers to be operated on in the 
computing unit 2, put the code for the 
correct operation to be performed in the 
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Fig. 4 — Another relay is eliminated. 

computing unit from the instructions; 
3, take the answer from the computing 
unit to a memory. The actual computa- 
tion within the unit is performed auto- 
matically once i;he numbers are at hand. 
A rough block diagram is given in 
Fig. 5. 

Paper tape was used for the program- 
ming, giving tie necessary instructions 
for each cycle in three entries. The first 
entry determines the section of the com- 
puter which is to receive the number. 
The second determines the section con- 
taining the number to be sent and ac- 
tually connects these through the bus, 
thus transferring the number. The last 
entry is provided in case the number to 
be sent is not i:i the computer, in which 
case it will be automatically sent if put 
on the instructions in this entry. Actu- 
ally there is another means of putting 
a new number in the computer: if it is 
stopped in the middle of the cycle by a 
special code, a number may be manually 
connected to the bus with switches as 
in the simple unit described in Fig. 1. 

Memory circuits 

The memory (Fig. 6) is the simplest 
of the individual units within the com- 
puter and illustrates the principles for 
transferring numbers. The actual proc- 
ess of remembering is accomplished by 
what is called t "holding" circuit. When 
the relay is temporarily closed by volt- 
age from the bus, a path from the relay 
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Fig. 3 — This simplification eliminates one relay in the second block. 
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Fig. 5 — An elementary block diagram 
of a programmed type of computor. 
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coil through the relay contacts to the 
voltage source is completed, thus per- 
manently connecting the relay coil to 
the voltage unless this path should be 
broken elsewhere. This path— called a 
hold lead — controls the operation of the 
memory. When it has voltage on it, the 
relays remember; when it does not, they 
forget. In a single memory (that is, 
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Fig. 6 — Circuit of relay memory. 

for six relays in the computer illus- 
trated), the hold leads are generally 
connected together and are disconnect- 
ed only when another number is to be 
put in the memory. A single relay is 
used in this computer to connect the re- 
lays of a memory to the corresponding 
wires of the bus, both for sending and 
receiving a number. 

The computing unit is very similar 



BINARY NOTATION 
This system writes numbers to the base 2 
rather than 10. It uses two symbols (0 and 
I) rather than 10 symbols (0, I, 2, 3, 4, 
5, 6, 7, 8, 9). Thus a number expressed in 
decimals as: 

45 = 4 X I0 1 + 5 X 10° 
is expressed in binary as: 

101 101 = I X 2* + 0 X 2* + I X 2* 
+ I X 2" + 0 X 2 1 + I X 2° 
In both cases, the number is made up 
from the coefficients of the terms. Sim- 
ilarly 

I, 2, 3, 4, 5, 6, 7, 8, 9, 10 . . . 
is expressed in binary as: 

I, 10, II, 100, 101, 110, III, 1000, 
1001, 1010, . . . 
Rather than a complicated addition table, 
in binary we have: 

0 + 0=0 
0+1=1 

1 + 0 = I 
I + I = 10 

(or 0 with a carry of I to next digit) 
A larger addition is carried out just as 
in decimal notation: The first and smallest 
digits are added first, then the second 
digits plus the carry from the first, etc. 
For example: 

101 = 5 
III = 7 

1100 = 12 



to the simple combinational computer 
discussed above. Two sets of relays 
working as memories replace switches 
for storing input numbers. Lights on 
the output are replaced by a relay con- 
necting the answer wires directly to 
the bus. This computing unit will per- 
form three operations instead of one: 
addition, subtraction and selection. The 
purpose of the selection circuit is to 
select one of two numbers, depending on 
whether a third is 0 or 1. This is an 
important function in larger computers. 

We have studied in this article the 
detail design of one type of circuit — the 
addition circuit — and some of the gen- 
eral principles that apply to the design 
of larger calculators. Some of these 
same ideas can be applied, moreover, 
to the construction of checker playing 
machines, mechanical turtles, automatic 
oil refineries, and immense telephone 
exchanges. Below is a short bibliogra- 
phy for those of our readers who would 
like to delve farther into this far- 
reaching field: END 
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NOVEL HIGH-VOLTAGE SUPPLY 



MANY instruments for detecting 
and measuring nuclear radiation 
require high- voltage low-current power 
supplies to provide a polarizing voltage 
for the ion chambers or G-M tubes. 
This voltage is usually obtained from 
miniature high-voltage batteries used 
directly or in combination with capaci- 
tors charged in parallel and discharged 
in series, from an r.f. type supply using 
a high-frequency oscillator and rectifier, 
or from a vibrator supply. (For details 
on these types of high-voltage supplies, 
see "Counters for Prospectors" in the 
October, 1949, issue.) 

A new miniature electrostatic type 
high-voltage low-current supply has 
been developed by S. R. Gilford, S. 
Saito, and J. L. Herson of the National 
Bureau of Standards. This generator is 
simpler to construct, is potentially less 
expensive, has fewer components, and 
does not require special batteries that 
may be hard to obtain. 

The electrostatic supply consists ba- 
sically of a stator of two field plate con- 
ductors and a rotor with a number of 
of pairs of conducting sectors. (See 
photo A. The rotor is on the left and 
the stator on the right. These parts are 
fabricated by printed-circuit techniques 
using copper foil laminated phenolic 
etched to produce the desired patterns.) 

The rotor is driven at speeds up to 
6,000 r.p.m. by a lever-operated recip- 
rocating drive system. Several sets of 
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brushes transfer the electrical charge 
to the storage capacitors. The NBS 
generator with its reciprocating drive 
system is shown in photo B. 

The problem of establishing a con- 
stant output polarity was solved by 
using a small external bias voltage to 
precharge the storage capacitor. This 
voltage is obtained from a supply used 
with the electronic equipment. 



The NBS electrostatic generator can 
charge an .02-fif capacitor to 2,000 volts 
in about 15 seconds. In a survey instru- 
ment requiring a current of 10" 12 to 10" 14 
amperes, the storage capacitor needs to 
be recharged only occasionally to make 
up for a leakage loss of about 100 volts. 
This charge can be restored with a 
single operation of the instrument's 
driving lever. end 
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Phototransistors 
and Photo electrets 



Interesting developments 
111 solid-state materials 



By EDWARD D. PADGETT 
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THE phototransistor and photoelee- 
tret are electronic devices of un- 
usual interest. Due to a saturation 
characteristic, they are useful as 
electronic switches which can be trig- 
gered on and off by a light beam. Other 
potential uses are as the light-sensitive 
element in photoelectric recording 
equipment, talk switches in communica- 
tions equipment, pulse generators and 
TV projection apparatus, and, in many 
cases, as auxiliary elements for photo- 
tubes in computers and industrial elec- 
tronic equipment. 

Phototransistors (Radio-Electron- 
ics, November, 1954, page 96) are 
photocells of semiconducting materials 
of relatively low resistivity. Although 
much information is available about 
phototransistors, very little is known 
about the photoelectret. According to 
the literature, a photoelectret is a 
dielectric material of relatively high 
resistivity that can be polarized by 
light. For reference, the resistivities 
of various semiconductors and dielec- 
trics are shown in the table. Photo- 
electrets will be discussed later. 

The photofransistor 

It is very easy to change the elec- 
tronic nature of semiconductors. A 
phototransistor works as it does be- 
cause light energy, absorbed by the 
semiconductor, changes the conductivity 
of the material. Phototransistors are 
said to be photoconductive. The import- 
ance of this photoconductive effect is 
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shown in Fig, 1. When a light beam 
is absorbed by a crystal, the energy in 
the beam is spent in raising electrons 
from an almost filled to an almost 
empty energy band. In other words, 
the absorption of light produces free 
electrons and positive holes in the 
semiconductor. The liberation and 
movement of these charges cause the 
photocurrent of a phototransistor. 
Electrons ejected from the surface of 
the crystal by the light beam do not 
contribute to the photocurrent. 

A simplified sketch of a phototran- 
sistor is shown in Fig. 2. The collector 
is a catswhisker of 10-mil phosphor 
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Fig. 1 — The photoconductive effect. 
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Fig. 2 — Experimental phototransistor. 



Left, smallest pho- 
todiode commer- 
cially available. 
Photo also shows 
experimental 
"wide-area junction 
photocells.'* 

bronze wire, pressed against a thin 
germanium pellet about .005 inch thick. 
The incoming light energy injects holes 
into the semicenductor. The collector 
is biased negatively so that the posi- 
tive holes will flow in the right direc- 
tion. The photocurrent is read with a 
1-ma meter. When no light falls on 
the germanium, the meter will read a 
small "dark current," due to the normal 
conductivity of the material. Germa- 
nium pellets frcm burned out or obso- 
lete transistors can be recovered and 
used to make experimental photocells. 

However, phototransistors are avail- 
able commercially. Most of them use 
doped germanium as the semiconductor. 
The devices are called phototransistors, 
germanium photocells or germanium 
photodiodes by their manufacturers. In 
the point-contact type, the photosensi- 
tive pellet and pointed collector elec- 
trode are mounted in a coaxial housing 
(or imbedded in a plastic cylinder) of 
very small size. The junction type is 
also called the "wide-area junction 

PHOSPHOR BRONZE BASE SOLDERED TO SEMI-CONDUCTOR 
RETAINING RING / ^BRASS TUBE 

LIGHT RAYS 




GERMANIUM SEMI-CONDUCTOR 



PLASTIC SUPPORTING DISC 



Fig. 3 — Diagram of the coaxial gold- 
on-germanium junction photocell. 
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Junction transistor 
amplifier — unit is 
used with junction 
photocells. 



Typical experiment- 
al photoelectrets. 



photocell" or the "gold-on-germanium 
junction photocell." It consists of a thin 
circular piece of semiconductor (about 
0.25 to 0.5 inch in diameter), mounted 
in the end of a brass tube (see Fig. 3). 
A thin film of gold is evaporated onto 
the large surface of the germanium. 
The gold diffuses into the semiconductor 
and forms a p-n junction. An important 
advantage of this design is that it gives 
the cell a photovoltaic property. That 
is, the light energy that strikes the 
junction is converted into a voltage 
(about 20 to 40 millivolts as measured 
between collector and brass case). It 
means that the gold-on-germanium 
junction photocell requires no biasing 
voltage or power supply for its opera- 
tion. Because of its photovoltaic prop- 
erty, small size and good signal-to- 
noise ratio, the device can be mounted 
anyplace, the output signal amplified 
with a suitable amplifier, and used in 
photoelectric and industrial electronic 
applications. 

Junction photocells are low-impedance 
devices. Their output impedance varies 
from about 500 to 1,000 ohms, depend- 
ing on design. The input impedance 
of a grounded-emitter, junction tran- 
sistor stage is about 600 ohms. For 



most practical purposes this slight 
impedance mismatch is not important. 
As a matter of fact, if the brass case 
is grounded, the collector of a junction 
photocell can be capacitance-coupled to 
the base of the transistor. Here the 
phototransistor is used as a current 
generator; the signal current is in- 
jected into the base of the junction 
transistor through a capacitor. The 
circuit diagram of a two-stage junc- 
tion transistor amplifier suitable for 
such purposes is shown in Fig. 4. Best 
results will be obtained if the first stage 
is a high-alpha 2N34 unit. The 68,000- 
and 100,000-ohm resistors between col- 
lector and base provide bias and 
stabilization. R-C coupling is used 
throughout. Large paper capacitors 
are used since this is a low-frequency 
amplifier. 

The collector resistors are shown as 
50,000-ohm potentiometers to allow for 
optimum adjustment of the load of 
each transistor. A single 22.5-volt 
hearing-aid battery is an adequate 
power supply. The output of the last 
stage (either a 2N34 or a hermetically 
sealed 2N38 junction transistor) may 
be capacitance-coupled to a peak-read- 
ing v.t.v.m. or oscilloscope for analysis 




Of ELECTRIC FAN OR MOTOR 



JUNCTION TRANSISTORS 

RCA2N34 OR C8S2N38 

PHOTOTRANSISTOR RCA 2N34 




-TLTLTLTL 

LIGHT PULSES FALLING 
ON PHOTOTRANSISTOR 



Fig. 4 — Schematic of a transistor am- 
plifier for phototransistor experiments 
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of the output signal. For convenience, 
the light source is shown as a 2-watt 
120-volt lamp. The blades of a rotating 
electric fan, placed in front of the 
lamp, "chop" the light into pulses. 

Since gold-on-germanium photocells 
require no external biasing voltage, a 
great amount of research is going on 
to determine if other semiconductors 
possess the photovoltaic property. Work 
on semiconducting intermetallic com- 
pounds at Battelle Memorial Institute 
is being sponsored by the Bradley Min- 
ing Co., San Francisco, Calif. At the 
April, 1953, meeting of the Electro- 
chemical Society in New York City 
R. K. Willardson, A. C. Beers and 
A. E. Middleton of Battelle described 
the photoelectric properties of a semi- 
conducting intermetallic known as anti- 
mony aluminum (other intermetallics, 
like antimony indium and antimony 
sulphur, possess semiconducting prop- 
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Fig. 5 — The photoelectric properties 
of an intermetallic p-n junction. 
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erties). The photoelectric properties of 
an intermetallic p-n junction are shown 
in Fig. 5. The saturation character- 
istic is useful in various applications, 
as already mentioned. Hence, tran- 
sistors and photocells made from semi- 
conductors other than germanium and 
silicon should be available in the near 
future, especially so since the inter- 
metallics are more economical than 
germanium or silicon. 

The photoelec+ret 

Our industrial economy is demanding 
the development of new or improved 
photoconducting materials. It is inter- 
esting to note that in spite of important 
progress in transistors and solid-state 
materials, no one has become interested 
in the ideas and experiments of G. 
Nadjakoff, a physicist at the Univer- 
sity of Sofia. Nor has anyone tried 
to verify his experiments. According 
to Nadjakoff, a photoelectret consists 
of a dielectric material that can be 
"polarized" and "depolarized" by light 
energy. 1 His graphs and descriptions 
suggest that he uses the word polarized 
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Fig. 6 — Sulphur-disc photoelectret. 

to mean "charged," and depolarized to 
mean "discharged." He does not use 
these words to describe the physical 
condition of some of the grain or 
boundary-oriented substances (such as 
antimony sulphur) that are being used 
in photoelectric experiments at the 
present time. 

The Balkan scientist used pure sul- 
phur as the dielectric material for his 
photoelectrets. The molten material 
(melting point about 114.5° C) was al- 
lowed to solidify in the form of small 
discs — approximately 1.7 millimeters 
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thick and 10 square centimeters in area. 
As shown in Fig. 6, one surface of a 
sulphur disc was attached to a metal 
electrode. The electrode on the other 
surface consisted of a transparent film 
of water and a conducting ring. 

Nadjakoff applied 80 volts to the 
electrodes on the disc. The electric 
field strength through the disc would 
be 470 volts per centimeter. When the 
water-film electrode was illuminated 
with a 200-watt lamp, he noticed that 
a strong photocurrent was produced. 
This polarizing (or charging) current 
increased from a very small dark value 
to a maximum of between 200 and 250 
units as read on the calibrated scale 
of an electrometer (a device for measur- 
ing the presence of elec ric charge). 
The sequence of events is summarized 
in Fig. 7, which shows the charge- 
discharge characteristics of a photo- 
electret. 

Four minutes after the electric field 
was applied to the disc, the water film 
was illuminated with the electric lamp. 
The light energy triggered the photo- 
current into its highest or saturation 
value. After reaching saturation, the 
current then decreased slowly with 
time. Eleven minutes later the lamp 
was turned off, leaving the electret in 
darkness, and the current dropped to 
its original low value. Then the electric 
field was removed from the electrodes 
and left off for the rest of the test. 
These events placed the photoelectret 
in its polarized state. After 19 min- 
utes, the sulphur disc was illuminated 
again. A strong depolarizing (or dis- 
charge) current appeared, which was 
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Fig. 7 — Charge-discharge characteris- 
tic of the sulphur-disc photoelectret. 

opposite in direction to the polarizing 
current. This current likewise reached 
a saturation value (between 200 and 
250 units on the electrometer scale) 
and then decreased slowly with time. 
The light was turned off after 29 min- 
utes and the current dropped to its 
original low value. This was the end 
of the depolarization. 

Nadjakoff demonstrated that the 
polarization of his photoelectrets had 
a certain amount of permanence. The 
results are shown in Fig. 8. He plotted 
the photodepolarization current as a 
function of time immediately after 
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photopolarization. After the data were 
taken, the disc was polarized again; 
the electric field was removed, the elec- 
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Fig. 8 — Polarization permanence. 

trodes were short-circuited and the disc 
was placed in carkness for 15 hours. 
Then the photocepolarization measure- 
ments were repeated. The data (dashes) 
so closely followed his original curve 
that he concluded that as long as the 
polarized dielectric was kept in dark- 
ness a condition of permanent polariza- 
tion remained. 

I have attempted to verify some of 
Nadjakoff's experiments. The results 
are summarized in the table. Since con- 
ductivity of monoclinic sulphur is about 
three times that of rhombic sulphur, 
it is believed that Nadjakoff made 
photoelectrets from it. (The ordinary 
wax type electret has no photoelectric 
properties.) If che radiation that falls 
on the photoelectret is too intense, the 
current does not; return to its original 
value immediately (as shown in Fig. 
7). In other words, this type of photo- 
electret can be oversaturated. The 
photodepolarization curve is compli- 
cated, difficult to interpret and to 
reproduce. Several authorities have 
suggested that Nadjakoff's original 
photodepolarization effect may have 
been due to boundary or semiconduct- 
ing properties of the water-film elec- 
trode, rather than a property of the 
dielectric. If so, then Nadjakoff prob- 
ably was the first man to make a 
phototransistor. 

To investigate this situation further, 
photoelectrets were made from other 
substances and other film materials. 
Pieces of modified germanium, anti- 
mony sulphur and ceramic materials 
such as titanium and germanium oxide 
were used. Films of Aquadag (colloidal 
graphite), gold and indium were used 
instead of the water-film electrode. A 
barium titanate photoelectret (or modi- 
fied antimony sulphur) with an Aqua- 
dag electrode would generate usable 
signals across the output terminals 
when an electric lamp or hot soldering 
iron was held near the surface. Further 
tests showed that the germanium de- 
vice was not a photoelectret. Since the 
germanium used was not a dielectric, 
this device turned out to be our old 
friend, the junction photocell, discussed 
earlier in this article. end 
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Mew jj^pi^ 

ELECTR ONIC 
PIANO 

BENJAMIN F. MIESSNER 

Benjamin Franklin Miessner has devoted most of his life to 
audio engineering, particularly to the development of electron- 
ic musical instruments. His patents have been the basis of 
organs by Everett, Minshall and Wurlitzer, and pianos by 
Hardman & Peck, Story & Clark (Storytone) and Ansley. 




Author with Mrs. Miessner at the electronic piano. 



Before founding his laboratory in 1930, Miessner had made 
important contributions to the art of electronic sound record- 
ing and reproduction as chief engineer of Brunswick-Balke- 
Collender, and at an even earlier date invented the first noise- 
canceling microphone for airplane use. 

Other developments and inventions of Miessner include 
work on guided missiles with John Hays Hammond before 
World War I, at which time he invented and built the ancestor 
of our present-day electronic "turtles" and "squirrels," an 
"Electric Dog" which would follow a light. He also developed 
a one-con vol radio receiver before 1920, and produced (for 
Garod Rauio Co.) some of the first a.c. receivers. 
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UNDREDS of millions of dol- 
lars* worth of electronic organs 
have been sold since their intro- 
duction in 1935. 



Electronic guitars have been pro- 
duced in great numbers since the early 
1930's, and today no popular orchestra 
is complete without one. The electronic 
"steel" guitar has made possible tre- 
mendous advances in artistic perform- 
ance. 

Electronic carillons have supplanted 
cast bells and have made feasible a 
great many installations where the cost 
of cast bells would have been prohibi- 
tive. 

In spite of all these electronic ad- 
vances in music, the piano has been 
technically static for at least 50 years; 
the industry as a whole has never wel- 
comed new tone-production methods. Yet 
the piano was at one time a well-nigh 
universal instrument, found in almost 
every home that could afford one. When * 
(in 1930) I set up my first laboratory, 
exclusively for the application of elec- 
tronics to musical instruments, my very 
first developments were directed toward 
the piano in an effort to simplify the 
age-old tone-production methods and to 
provide a variety of tonal types. Though 
I already had a 25-year background of 
training and experience in radio and 
electro-acoustics, another 25 years of 
almost constant research and develop- 
ment were to be necessary to produce 
my greatest achievement, the stringless 
electronic piano that is the subject of 
this article. 

Early experiments 

The very first vibrators used in those 
early days were reeds. Then tuning 
forks, rods and bars were tried. But 
their output lacked the great complex- 
ity and overtone richness of piano tones. 

Hammer-struck strings were next 
used. Much more realistic, they yet 
lacked essential details of tonal perfec- 
tion. Such nuisances as periodic retun- 
ing were still unsolved. 

Conventional pianos were then tried, 
with the soundboard cut away to mini- 
mize direct acoustic tone, and magnetic, 
electrostatic and other types of string 
vibration pickups. Their performance, 
though interesting, was not suitable 
because the tones did not subside fast 
enough for clearness in rapid passages. 
The effect was such as is heard on con- 
ventional pianos when too much sustain- 
ing pedal is used. 

I went back to reeds again in my re- 
cently developed electronic piano. They 
are simple, rugged and can hold their 
tuning for decades. 

Problems with reeds 

Reeds have been successful only when 
maintained in continuous vibration, as 
in reed organs, accordions or orchestral 
reed instruments. They have never been 
found useful in true musical instru- 
ments of the percussion family. Their 
overtones are few and completely in- 
harmonious with one another. This may 
come as a surprise to the electronic 
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technician who is used to thinking of 
overtones and harmonics as synonymous. 
Yet the frequency of the second partial 
(overtone) is 6.267 times the funda- 
mental; that of the third, 17.548; the 
fourth, 34.387, and the fifth a little 
more than 56 times the fundamental. 

A reed fixed at one end and free at 
the other has only one nodal point — the 
fixed end — when vibrating at its funda- 
mental. It has an additional node for 
each partial generated. For the second 
partial, the node is at 0.2261 of the 
length from the free end; for the third 
partial, the nodes are at 0.1321 and 
0.4999 the length from the free end. 

However, reeds do offer great and 
tempting advantages. They are simple, 
rugged, and can hold their tuning over 
many years. The trick is to make a 
"silk purse" out of this traditional 
"sow's ear" of the musical field. 

The path of research in the effort to 
solve the problems of using the musical- 
ly lowly, hammer-struck free reed as a 
producer of truly beautiful tones was 
a long one, covering 25 years and staked 
out by more than 40 issued and pending 
patents. The solution comprises several 
tricky steps: 

L Striking the reeds at their third- 
partial nodal points to eliminate this 
discordant component of the reed vibra- 
tion. 

2. Placing the pickups at the second 
partial's nodal point and thus eliminat- 
ing this partial, also badly discordant. 
This leaves only the fundamental vibra- 
tion to be translated by the pickups. 

3. Designing and adjusting the pick- 
ups so they themselves — with their 
connected circuitry — develop a complete 
series of precisely in-tune overtone 
(harmonic) currents. These can be 
completely characteristic of piano tones 
and can produce better tone quality 
than conventional pianos. 

4. Further control of the harmonic 
content of the complex tone currents by 
formant circuitry to realize some of the 
characteristic effects of soundboards in 
string pianos, to produce pianistic tones 
throughout the entire pitch range. 

Some piano characteristics 

The suggestion that an electronic in- 
strument can improve the tone quality 
of the piano may shock some who are 
used to thinking of the piano as a 
standard instrument, to be imitated 
rather than surpassed. Yet the piano is 
far from being a perfect instrument, 
for the following reasons, among others : 

Tensioned-string piano tones are im- 
perfect because their overtones become 
musically sharper as their harmonic 
number increases, so they are not 
strictly in tune with one another. This 
is due to inherent stiffness in the 
strings, which should have no stiffness 
other than that due to tension. 

Further imperfections are caused by 
a series of jingling, inharmonic over- 
tones set up by longitudinal vibrations 
in the strings, especially noticeable in 
the lower registers and at a frequency 
about four octaves above the normal 
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Above is the output of a Steinway model 
A grand and, below, that of the new 
Miessner electronic piano. The photos 
show the first five partials in closely 
agreeing amplitude ratios, followed by 
higher-frequency partials up to nearly 
20,000 cycles. This can be compared 
with the similar tone shown in Fig. 4. 



transverse vibration pitch of the string. 

The piano soundboard tends to cut 
off at about 100 vibrations per second — 
roughly two octaves above the lowest 
string's fundamental vibration. 

The soundboard does not vibrate in 
the same direction over its whole sur- 
face; various areas vibrate in phase op- 
position and cancel one another. The 
soundboard also "amplifies" the string 
vibrations unevenly, so the tone quality 
shifts rather abruptly in many instru- 
ments from one note to anolhtr. 

The right-hand end of the soundboard 
responds best to frequencies of about 
500 per second, so the tones at the top 
of the scale (between about 3,000 and 
4,000 vibrations per second) are very 
fleeting and contain more hammer 
noises than musical tones. 

The piano has certain mechanical 
weaknesses as well, including the fan- 



tastically complicated hammer action, 
worthy of Rute Goldberg at his best. 
There is also the necessity of keeping 
over 200 strings under from 1*50 to 180 
pounds of precisely adjusted tension. 
This necessitates massive iron plate and 
woodwork buttresses to hold in check 
the aggregate crumpling force of over 
20 tons. In sprne of this pianos require 
frequent retuning. 

The new reed piano 

The new str ngiess piano uses small 
steel reeds 0.25 inch wide and .032 inch 
thick, struck by key-actuated hammers 
and stopped by very simple dampers. 
This key action has about one-tenth as 
many parts as a conventional piano ac- 
tion, yet perfoi-ms better. The^ principle 
of the dashpol. is substituted for the 
complex friction-damping mechanism 
invented by Christofori in 1709 and 



65 



www.americanradiohistorv.com 



AUDIO— HIGH FIDELITY 



improved and complicated greatly since. 

Machined brass pickups (Fig. 1) are 
positioned near the free ends of the 
reeds. They act as stators of variable 
capacitors of which the reeds are the 
moving plates. The changes in capaci- 
tance caused by reed vibration are used 
to vary the frequency of an oscillator, 
producing a frequency-modulated signal 
which is detected by a discriminator. 




Fig. 1 — Positioning of pickup and reed. 



tor 




Fig. 2 — End view of reed, with diagram 
of its excursion and voltage generated. 



The oscillator, discriminator and an 
audio stage form a preamplifier con- 
tained in the piano itself. Its output 
produces loud tones in a headset, mak- 
ing it possible for a student to practice 
on a (to others) silent piano. For room- 
level output, the piano may be plugged 
into an amplifier or even the home radio, 
TV or phonograph system. 

The pickups are the same thickness 
as the reed and are so adjusted that 
they overlap the reed's edge about one- 
half its thickness. The output tone qual- 
ity may be adjusted by varying the 
amount of this overlap. If pickup and 
reed are set flush with no overlap 
(maximum capacitance), the output 
will be double the reed frequency. The 
half-way overlap gives exact frequency 
reproduction. 

If the pickup is moved farther away 
from the normal half-lap position, the 
fundamental's strength relative to the 
higher partials will increase. Moving it 
still farther away increases the damp- 
ing rate, since the low-amplitude vibra- 
tions — as these decrease to minute val- 
ues — will not be picked up. The tone 
quality can also be changed by chang- 
ing the shape of the pickup. 

The pickups are so constructed that 
each has two faces, one positioned at 
each edge of its reed. This neutralizes 
any effects that might be caused by 
sidewise motion or vibration. The nor- 
mal capacitance between reed and pick- 
up is about 4 fifif. This increases to a 
maximum of 8 fifif as the reed moves to 
a position opposite the pickup faces, 
then decreases rapidly as the reed 
moves on past the pickup faces and 
toward maximum deflection. As the reed 
moves back toward its noral rest posi- 
tion, capacitance again increases rap- 
idly, then falls to a very low value as 
the reed swings in the opposite direction. 
The asymmetrical variation in capaci- 
tance thus produced generates a wave 
rich in harmonics. 

At lower reed amplitudes the pickup 
acts more like a variable-area pickup 
and the output contains only the funda- 
mental and a few partials. This is very 
important, since piano tones change 
similarly in tone quality with ampli- 
tude. 



The actual capacitance changes are 
very small. The total capacitance of 
reeds to pickups in a 73-note reed piano 
is only 280 wi with till reeds in the 
rest position. Coupled as the frequency- 
determining element of an L-C circuit 
for a 5-mc oscillator, the vibration of 
a single reed modulates the oscillator up 
to more than 10,000 cycles. 

The curve marked "Reed" in Fig. 2 
is the sinusoidal vibration of partial 1 
(the fundamental frequency) of the 
reed at an amplitude of 5/32 inch (aver- 
age) on each side of its normal posi- 
tion. The pickup faces next to the reed 
edges are 1/32 inch wide and % inch 
long (along the reed edges). The air 
gaps are about .003 inch long, but ad- 
justable by bending the pickup arms, 
for "voicing" the amplitude of the out- 
put tone. 

The other curve shows the frequency 
modulation of the oscillator as the reed 
is moved up to 5/32-inch deflection, back 
down to 5/32-inch downward deflection 
and back up again to its normal posi- 
tion in completing one cycle of vibra- 
tion. 

This frequency-modulation curve was 
obtained by beating the FM oscillator 
of the preamplifier with a fixed-fre- 
quency r.f. oscillator and measuring the 
resulting a.f. beat-note frequency. The 
actual frequency modulation of the 
FM oscillator is 3,000 cycles above and 
7,000 cycles below its norm of 5 mc, or 
10,000 cycles over-all at the 5/32-inch 
reed vibration amplitude. This amounts 
to 0.2% modulation. 

The effect of this sharply peaked 
change of pickup capacitance within a 
cycle of reed vibration is to set up, in 
the preamplifier circuit, a long series of 
both even- and odd-numbered precisely 
harmonic a.f. partials having a funda- 
mental frequency the same as partial 1 
of the reed. A sonic spectrogram of this 
output tone is shown in Fig. 3. 

When modified by a suitable a.f. tone- 
forming circuit, this spectrum is 
changed to that shown in Fig. 4, which 
is a very fine piano tone of 65 cycles. 

The preamplifier 

The oscillator just referred to — a 
6BA7 — is the first tube of the three- 
tube preamplifier contained in the piano 
(Fig. 5). The 6BA7's output goes to a 
6AL5 hooked up as an FM discrimi- 
nator. The audio signal thus detected is 
amplified by a 6AG5. The preamplifier 
output may be further amplified with 
ordinary amplifiers as previously stated, 
but ideally is applied to the input of a 
special amplifier. 

This amplifier contains broadband 
L-C formant circuits to stimulate the 
tonal effects of the piano soundboard, 
which cuts off rather sharply around 
100 cycles at the low end. 

Because of the low-frequency cutoff 
it is both desirable and economical to 
use an amplifier and speaker system 
with limited low-frequency response — 
one which starts to cut off at about 100 
cycles. The high-frequency character- 
istics must be very good, however, and 
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Fig. 4 — Fig. 3 pattern as modified in the audio-frequency amplifier circuits. 




Fig. 5 — The piano-contained FM oscillator, discriminator and a.f. amplifier. 
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Fig. 6 — Two of several frequency characteristics obtained with the new piano 



the damping characteristics must be 
such that there is little or no overhang 
vibration. The speaker cone must be as 
nearly critically damped as possible to 
insure clean tones in rapid passages. 
Fig. 6 shows the frequency character- 
istics of the entire audio system from 
the grid of the 6AG5 to the voice coil of 
the speaker. Curve 1 produces very fine 
piano tones and curve 2 produces tones 
characteristic of the' harpsichord. These 
tone characteristics can be varied by a 
panel control, which varies the ratio of 
inductance and capacitance in a circuit 
at the output of the preamplifier. 

Other types of tone in great variation 
may be produced by further variations 
of the L-C-R elements of the tuned a.f. 
circuit across the grid input of the a.f. 
power amplifier. These adjustments 
change the shape of the over-all fre- 
quency characteristic of the a.f. system. 

The complete piano 

The electronic piano can be much 
smaller, lighter and cheaper than its 
predecessors. The basic model, cabinet 
containing keys, action, reed-pickup as- 
sembly and FM preamplifier, weighs 75 
pounds and can be handled easily by 
one man. This reduction in weight, bulk 
and cost is due to the reed action, 
which makes it possible to abandon the 
long strings with their aggregate ten- 
sion of about 20 tons which necessitates 
the heavy cast-iron plate and bulky 
wood buttressing. The large-area sound- 
board is also abandoned. 

Power amplifiers for the portable 
types can be handled as separate units 
or placed, with the speaker, in a cabinet 
or console attached underneath the basic 
unit, in a portable cabinet (as with 
guitars), or even in the piano bench. 

A cheaper instrument for child or 
student use may be placed on a table 
top. A most important feature to the 
student is the provision for headphones 
which make piano exercises inaudible to 
anyone but the player. 

Present models provide only piano 
performance. Other types of tone can be 
included in later models. These can in- 
clude organ (by feedback maintenance 
of reed vibration) and percussive tonal 
types with different damping rates and 
timbres, such as harp, banjo, xylophone 
and even drum. The various damping 
rates are obtainable with constantly 
acting dampers or by degenerative feed- 
back. By adding another set of pickups 
of a different type near the fixed ends 
of the reeds, or by using hard hammers, 
it is possible to produce chime or bell 
tones. 

This new stringless piano may be the 
forerunner of a whole new class of 
electronic musical instruments of wide- 
ly differing tonal performance. The 
lowly fixed-free reedy virtually the 
"sow's ear" among musical vibrators, 
has become the "silk purse" of electronic 
design and technique with the great ad- 
vantages of low cost, weight and bulk, 
silence when desired, and the ability to 
stay in tune for many decades. end 
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The basic function of the Heathkit 
Electronic Switch Kit is to permit 
simultaneous oscilloscope observa- 
tion of two separate traces which 
can be either separated or super- 7v 
imposed for individual study. This fae&or^ 
is accomplished through the use of fy£ c ti 0 x tf*r 0 
two individually controlled inputs n - ^aS***** 
working through amplifier, multi- °*% / " e - 

vibrator, and blocking stages. The e ^u?/'' 
output of the Electronic Switch is 
connected directly to the vertical 
input of the Oscilloscope. A typical example of useful- 
ness would be simultaneous observation of a signal or 
waveform as it appears at both the input and output 
stages of an amplifier. 
APPLICATIONS 

An Electronic Switch has many applications to increase 
the over-all operating versatility of your oscilloscope. 
It can be used to check amplifier distortion — audio 

crossover networks— phase inverter circuits — to measure phase shift — special 
waveform study, etc. The instrument can also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 
necessary wave form response information without incurring the expense of 
an additional instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
the Electronic Switch Kit. 

LOW CAPACITY 

PROBE KIT 




VOLTAGE CALIBRATOR I 





Another useful oscilloscope 
accessory particularly in circuit develop- 
ment work and in TV and radio service 
work. The Voltage Calibrator provides a 
convenient method for making peak-to-peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 
son basis between the amplitude of an un- 
known wave shape and a known output of 
the voltage calibrator. Peak-to-peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 
calculations. 
FEATURES: 

To off-set line voltage supply irregularities, 
the instrument features a voltage regulator 
tube. A convenient "signal" position on the 
panel switch by-passes the calibrator com- 
pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat- 
ing the necessity for constantly transferring 
test leads. 
RANGES: 

With the Heathkit Volt- 
age Calibrator it is pos- 
sible to measure all types 
of complex waveforms 
within a voltage range of 
.01 to 100 volts peak-to- 
peak. Build this instru- 
ment in a few hours and 
enjoy the added benefits 
offered only through com- 
bination use of test equip- 



An oscilloscope accessory, the 342 Low 
Capacity Probe permits observation of 
complex TV waveforms without dis- 
tortion. An adjustable trimmer pro- 
vides proper matching to any conven- 
tional scope input circuit. Excellent for 
high frequency, high impedance, or 
broad bandwidth circuits. The attenu- 
ation ratio can be varied to meet in- 
dividual requirements. 



SCOPE DEMODULATOR 

PROBE KIT 

No. 337-C 

Shpg 




50 

Wt. 1 lb. 



Extend the usefulness of your oscil* 
loscope by observing modulation 
envelopes of RF or IF carriers 
found in TV and radio receivers. 
The Heathkit Demodulator Probe 
will be helpful in alignment work, 
as -a gain analyzer and a signal 
tracer. Easy construction with the 
new modern printed circuit board. 
Voltage limits are 30 volts RMS 
and 500 volts D.C. 



company 



BENTON HARBOR 20, 
MICHIGAN 



AUDIO-HIGH FIDELITY 

HIGH- 
FIDELITY 
DICTIONARY 



A compilation of commonly 
used audio terminology 

By ED BUKSTEIN* 



HIGH fidelity is a hobby that 
claims an ever-growing follow- 
ing and represents a consider- 
able portion of the electronics 
industry in this country. The public, 
having learned the meaning and pleas- 
ure of high fidelity, is no longer con- 
tent with the 100-5,000-cycle response 
once considered satisfactory. The tech- 
nician called upon to install or repair 
a high-fidelity system finds the customer 
entirely capable of intelligent discus- 
sion of sound reproduction. 

For personal satisfaction and busi- 
ness reasons, the technician should 
acquaint himself with the techniques 
of high-fidelity sound reproduction. The 
following definitions indicate the extent 
of the subject, and the areas in which 
further study would be advisable. 

Acoustical labyrinth enclosure 

A loudspeaker enclosure in which 
partitions are used to increase the 
length of the air path of the rear 
radiation of the loudspeaker (Fig. 1). 



♦Northwestern Television and Electronics Insti- 
tute, Minneapolis, Minn. 
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Fig. 1 — Acoustical labyrinth enclosure. 
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BRAND NEW DESIGN: The new Heathkit Model O-10 Oscilloscope would be something 
special at any price, but is almost unbelievable at $69.50. Completely re-designed scope 
has broadband amplifiers for color TV work and offers brilliant overall performance. 
Vertical frequency response within 5 db from 5 cps to 5 mc. Ev 



safe*" 



Even more astounding, tKe JjT JUer icy e *7cfe 
response is down less than db at 3.58 mc. the color TV sync burst frequency. It is *e3W s^ iifl Se 
essential tliat scopes for color work have these broadband characteristics. cy C ^ fo* 0r ' G fn 

PRINTED CIRCUITS: Two printed circuit boards used in this fine instrument to insure e * ^00§ 
stable, consistent performance. Problems solved by prc-engineering of boards, and their 
use guarantees completed unit that will have same characteristics as lab development 
model. Printed circuits simplify construction and save labor. 

NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 cps to 
over 500,000 cps. 5 times the usual range for scopes in this price range. An entirely new circuit intro- 
duced for the first time in any Heathkit. 




Simplified, stand- 
ardized construc- 
tion technique of 
vertical and hori- 
zontal amplifier 
construction made 
possible through 
the use of a single 




New electronic position- 
ing controls for instan- 
taneous, definite posi- 
tioning without bounce j 
or overshoot. 



I 



Clean, open, under 
chassis construction 
nnd wiring. Possible 
only through use ot 
pre-cabled wiring har- 
ness, and simplified 
.> rinted circuit 
boards. 



FEATURES: Other outstanding characteristics of this professional 
oscilloscope are: Built-in IV peak-to-peak reference for calibration of 
plastic CRT face-plate; 5" 5UP1 CRT; push-pull hor. and vert, deflec- 
tion amplifiers; hor. trace width expandable to 3 times diameter of CR 
tube to allow inspection of any small portion of the signal; deflection 
sensitivity, .025 volts per inch; wiring harness pre-formed and cabled 
to save construction time and insure professional appearance and 
operation. Incorporates efficient retrace blanking. Frequency com- 
pensated step attenuator at the vertical input. Entire tube face use- 
able. No foldover on vertical over-load. Performance obtainable only 
in much more expensive laboratory models. 

Uses 5UP1, 6AB4, 6B07. 12HH7, 6CB6. 12AT7, 2-12AU7.6X4, lV2,and 6C4. Quality components used 
throughout so that outstanding performance characteristics may be maintained for years to come. Plastic 
molded condensers are used in all coupling and by-pass applications. The '"new-look" in Heathkit styling 
produces professional appearance in keeping with the professional performance of this instrument. 




NEW 

3" PRINTED CIRCUIT 

OSCILLOSCOPE KIT 



NEW 

5" PRINTED CIRCUIT 



MODEL Ol-l 



$29 5 . 0 



Shpg. Wr. 
15 lbs. 



CR TUBE 

New compact utility Scope— light- 
weight— portable for service work. 

Deflection plate terminals— ideal for 
ham transmitter modulation monitor- 
ing. 



Neweasy-to-bulld printed circuit board 
with high insulation factor. 

New Heathkit instrument styling- 
charcoal gray panel with high reada- 
bility white lettering. 

New Heath twin triode sweep gener* 
ator 15-100,000 cycle sweep. 



I 
1 

| OSCILLOSCOPE KIT 

I MODEL OM-1 

i *39 5 . 0 

i 
i 
i 



5BPT CR TUBE 



Shpg. Wr. 
24 lbs. 



S ift « 



EXCEPTIONAL VALUE: The brand new Model OL-1 Ttility Oscilloscope is designed 
especially for portable applications so that outside servicemen or persons performing field 
tests can have the advantages ol a scope available. Then too it is ideal for home workshop, 
the ham-shack, or as an "extra" scope for the service shop. It is compact, light in weight, 
and surprisingly versatile in operation. An outstanding instrument for the price. 

Front panel controls are "bench-tested" for ease of operation and convenience. Printed 
circuit lx>ard used for constant circuit performance. Assembly time cut in half! 
SPECIFICATIONS: Vertical amplifiers feature frequency response within 1 db from 10 
cps to 100 kc, and within 5 db from 5 cps to 500 kc. Vertical sensitivity .2 volts per inch at 
1 kc, with input impedance of 12 mmfd shunting 10 megohms. 

Horizontal response within 1 db from 10 cps to 200 kc, and within 5 db from 6 cps to 
500 kc. Hor. sensitivity .25 volts per inch at 1 kc, input impedance of 15 mmfd shunting 
10 megohms. Sweep generator covers 10 cps to 100,000 cps with stable positive lock-in 
circuit. Cathode follower input in both vert, and hor. amplifiers; push-pull vertical and 
horizontal deflection amplifiers; 3* CRT; electronic positioning controls for wide range of 
vertical and horizontal spot deflection; provision for internal and external sync; 60 cycle 
line sweep. New modern color styling and unusual performance make this instrument an 
outstanding value. 



VERSATILE INSTRUMENT: The 

new Model OM-1 general purpose 
Oscilloscope represents an outstand- 
ing dollar value in reliable test equip- 
ment. Full 5 inch CRT. Printed cir- 
cuit boards for ease of assembly, 
constant circuit characteristics, and 

rugged component mounting. Includes all the design features necessary for 
servicemen, students, experimenters, radio amateu-s, c*c. Frequency re- 
sponse of amplifiers flat within 1 db from 10 cps to 00 kc, and down only 
7 db from 10 cps to 500 kc. Sweep generator range rom 20 cps to 100,000 
cps. Also features new Heathkit color styling with charcoal gr ay panel and 
high definition white lettering for readability even Lnder subdued lighting 
Monditions. 

DESIGN FEATURES: A full-size, versatile oscilloscope at a price you can 
afford. Other features are: adjustable spot shape control; RF connections 
to deflection plates; direct coupled centering controls; external and internal 
sweep and sync; 60 cycle line sync; built in I voL peak-to- peak panel 
terminal reference voltage; professional appearance of cabinet, panel, and 
knob styling. 
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The new Heathkit Multimeter is a 
"must" to complete the instrument 
lineup of any well equipped service 
shop Here is an instrument packed 
with every desirable service feature, 
many of which are not found in other 
Multimeters. AH of the measurement 
ranges you need or want. High sensi- 
tivity 20,000 ohms per volt DC; 5,000 
ohms per volt AC. 




color s 



it ADVANTAGES 

Complete portability through freedom 
from AC line power operation— provides service 
ranges of direct current measurements from 150 
microamps up to 15 amperes—can be safely operated 
in RF fields without impairing accuracy of measure- 
ment. 

* RANGES 

Full scale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, 
1500 and 5,000 volts. Direct current ranges are 150 microamps, 
15, 150 and 500 milliamperes and 15 amperes. Resistances are 
measured from .2 ohms to 20 megohms in 3 ranges and db range 
from —10 to +65 db. 

* CONSTRUCTION 

The Heathkit MM-1 features a unique resistor ring switch 
mounting assembly procedure. With this method of assembly 
the precision resistors are wired to the rings and range switch before actual mounting of the 
switch to the instrument panel. This procedure affords the advantage of simpler construction 
yet complete accessibility of precision resistors in event replacement is ever required. Ohm- 
meter batteries were selected for convenience of replacement and only standard commercially 
available types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All 
batteries and necessary test leads are furnished with the kit. 




HANDITESTER KIT 



r 
i 
I 

*i4 5 .° i 

Shpg. Wt. 3 lbs. | 



*&eat6&it RESISTANCE 
SUBSTITUTION BOX KIT 



MODEL RS-1 



MODEL M-l 



The Heathkit 
Model M-l Handi- 
tester readily fulfills 
major requirements for 
a compact, portable volt-ohm milliam- 
meter. The small size of the smooth gleam- 
ing molded bakelite case permits the in- 
strument to be tucked into your coat 
jxicket, toolbox or glove compartment of 
your car. Always the "Handitester" for 
those simple repair jobs. 

RANGES: 

Despite its compact size, the Handitester 
is packed with every desirable feature re- 
quired in an instrument of this type. AC 
or DC voltage ranges, full scale, 10, 30, 
300, 1,000 and 5,000 volts. 2 convenient 
ohmmeter ranges 0-3,000 ohms and 0- 
300,000 ohms. 2 DC milliammeter ranges 
0-10 milliamperes and 0-100 milliamperes. 

CONSTRUCTION 

The instrument uses a 400 microampere 
meter movement which is shunted with 
resistors to provide a uniform 1 mini- 
ampere load in both AC and DC ranges. 
This design allows the use of but 1 set of 
1% precision divider resistors 
on both AC and DC and pro- 
vides a simplicity of switch- 
ing. A small hearing aid type 
ohms adjust control provides 
the necessary zero adjust 
function on the ohmmeter 
range. The AC rectifier circuit 
uses a high quality Bradley 
rectifier and a dual half wave 
hookup. Necessary test leads 
and battery are included in 
he price of this popular kit. 



36 standard RTMA 1 watt 
resistor values between 15 
ohms and 10 megohms with 
an accuracy of 10% are at 
your fingertips in the Model 
RS-1 Resistance Substitu- 
tion Box kit. This sturdy 
and attractive accessory 
will easily prove its worth 
many times over as a time 
saving device. Order several 
today. 




*3featfaUt CONDENSER 
SUBSTITUTION BOX KIT 



18 standard RTMA 
values are available 
from .0001 mfd to .22 
mfd. An 18 position 
switch set in the panel 
of an attractive bake- 
lite case allows quick changes 
without touching the test 
leads. Invest a few minutes 
of your time now and save 
hours of work later on. 




company 



BENTON HARBOR 20, 
MICHIGAN 



AUDIO— HIGH FIDELITY 

Amplitude distortion 

The result of nonlinearity of an 
amplifier with respect to signal ampli- 
tude. This results from driving a tube 
beyond the linear portion of its char- 
acteristic so that, for example, a two- 
fold increase of input-signal amplitude 
will not double the amplitude of the 
output. Since this type of distortion 
introduces harmonics not present in 
the input, it is also known as harmonic 
distortion. 

Attenuator 

Attenuation is the opposite of ampli- 
fication, and an attenuator is there- 
fore a component or network designed 
to reduce the amplitude of a signal 
applied to it. In its simplest form this 
would be a potentiometer, but a more 
elaborate network of resistances is often 
used to provide also impedance match- 
ing. 

Audio range 

The range of frequencies to which 
the human ear will respond. This range 
varies with individuals, age, state of 
health, etc. and is approximately 16 
to 16,000 cycles. 

Baffle 

A structure, usually wooden, used to 
lengthen the air path of the rear radia- 
tion of a loudspeaker. In its simplest 
form, the baffle is a flat piece of wood 
with an opening for the loudspeaker. 
By increasing the air-path length of 
rear radiation, it reduces the cancella- 
tion of sound waves by out-of-phase 
components of front and rear radiation. 
Because, the dimensions of a flat baffle 
adequate for low-frequency response 
are excessively large, this type is not 
commonly used. 

Bass boost 

The characteristic of a circuit that 
results in increased gain at lower fre- 
quencies. Bass-boost circuits are gen- 
erally designed to increase the low- 
frequency gain at a rate of 6 db per 
octave. 

Bass-reflex enclosure 

A loudspeaker enclosure consisting 




Fig. 2 — Basic bass-reflex enclosure. 
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new 'ZfeatfaUt 

VACUUM TUBE 

VOLTMETER KIT 



ctr- 



PRINTED CIRCUIT DESIGN 




Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru- 
ment field. A new printed circuit VTVM. New peak-to-peak circuit— new styling and new panel design. 
A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in half, 
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con- 
struction error. 

CIRCUIT; 

A 6AL5 tube operated as a full wave AC input rectifier permits seven peak-to-peak voltage ranges with 
upper Itm ita of 4000 volts P-P. Just the ticket for you TV servicemen. Voltage divider in the 6AL5 input 
circuit limits applied AC input to a safe level. This circuitry ami the isolation of 
the meter in the cathode of the I2AU7 bridge circuit affords a high degree of 
protection to the sensitive 200 microampere meter. 



Full wave rectifier 
in AC input elrcuit. 
Read peak-topeak 
and RMS volts with 
upper limit of 4000 
P— Pand 1500 volts 
RMS. Voltage di- 
vider input circuit. 




RANGES: 

Seven voltage ranges. 1.5, 5, 15, 50, 150, 500 
and 1.500 volts DC and AC RMS. Peak-to- 
peak ranges 4, 14, 40, 140, 400. 1400, 4000. 
Ohmmeter ranges XI, X10, X100. XI 000, 
X10K, X100K, XI meg. Additional features 
are a db scale, a center scale zero position, and 
a polarity reversal switch. 



The first kit Instru- 
ment to offer a la- 
bor-saving, error- 
free printed circuit 
board. Your Instru- 
ment an exact wir- 
ing replica of Engi- 
neering develop- 
ment model. 




IMPORTANT FEATURES: 

High impedance 11 megohm input— transformer operated — 1% 
precision resistors, 6AL5and 12AU7 tube— selenium power recti- 
fier— individual AC and DC calibrations— smoother improved 
zero adjust control action— new panel styling and color— new 
placement of pilot light— new positive contact battery mounting 
—new knobs— test leads included. 

The new V-7 also sets the pace as a kit instrument style leader. 
Smart, good-looking charcoal gray panel and soft feather gray 
cabinet. High readability panel with sharply contrasting white 
calibrations. The pleasing, eye catching, modern styling is in 
harmonious balance with the outstanding circuit design improve- 
ments. Easily the best buy in kit instruments. 




(Ut AC VACUUM TUBE "1 

VOLTMETER ! 



KIT 



MODEL AV-2 



29 



50 



Shpg. Wt. 
5 lbs. 



Extreme sensitivity has been emphasized 
in the design of the Heathkit AC VTVM. 
Ten full scale RMS ranges are .01, .03, .1, 
.3, 1, 3, 10, 30, 100, and 300 volts. Fre- 
quency response" is substantially flat from 
10 cycles per second to 50 KC with input 
impedance of 1 megohm at 1 KC. Will 
accurately measure as low as 1 millivolt 
at high impedance. Total db range is —52 
db to +52 db. An excellent kit for measur- 
ing the output of phono cartridges and the gain of amplifier stages. Use it also 
to check power supply ripple, as a sensitive null detector, and for compiling 
frequency response data. Features one knob operation, 200 microampere 
Simpson meter and precision resistors. 





'fV&ltA/Ut 30,000 VOLTS DC 

PROBE KIT 

Measure up to 30,000 volts DC with ;he 
Heathkit VTVM and the 336 high voltage 
Probe. Precision resistor provides multioli- 
cation factor of 100. Can be used with 
any 11 megohm input VTVM. Housed 
in a Polystyrene two color sleek plastic 
probe body for safety of operation. 

"fVetU&kt PEAK-TO-PEAK 

PROBE KIT 

Peak -to -peak values not exceeding 
80 volts at a EC level of not more 
than 600 volts, can now be read 
directly by using 338-C Probe with 
previous model Heathkit VTVM's 
or any VTVM with 11 megohm in- 
put resistance. Probe construction 
features a modern printed circuit 
board for easy assembly. Frequency 
range 5 KC lo f. MC. 



Shpg. Wt. 2 lbs. 



AUDIO 



WATTMETER 



KIT 



Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter. 
Built-in non-inductive load resistors provide impedances 
of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to 
250 KC. Full scale power ranges are 0-5 MW, 0-50 MW, 
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate 
continuously at 25 watts and has a duty cycle of 3 minutes 
at 50 watts. Total db range in five positions is — 50 db to 
+48 db, using the standard 1 milliwatt 600 ohms. 



MODEL AW-1 



$2950 

Shpg. Wt. 6 lbs. 




WeatMit RF PROBE KIT 



The Heathkit RF Probe will permit 
the measurement of RF voltages up 
to 250 MC with an accuracy of 
±10%. The limits are 30 volts 
AC and a DC level of 500 volts. 
Designed for any 11 megohm 
input VTVM. Modern styling, 
Polystyrene aluminum hous- 
ing, Polystyrene insulation, 
and printed circuit board for 
easy assembly. 




No,, 309-C 
> 50 Shpg. Wt. 
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Here is the new 12 volt Heathkit 
Battery Eliminator so necessary for 
modern up-to-date operation of your 
Service Shop. Furnishes either 6 or 
12 volt output which can be selected 
at the flick of a panel switch. Use the 
BE-4 to service all of the new 12 volt 
car radios in addition to the conven- 
tional 6 volt models. 

RANGES: 

This new Battery Eliminator pro- 



*5S 



vides two continuously variable output volt age 
ranges. 0-6 volts D.C. at 10 amperes continu- 
ously or 15 amperes maximum intermittent 

and 0 12 volts D.C. at 5 amperes continuously or 7.5 amperes max- 
imum intermittent. The output voltage is clean and well filtered, 
as the circuit uses two 10,000 mfd condensers. 

The continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper- 
ating range of oscillator circuits, etc. 
OTHER USES: 

The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro- plating or as a power supply 
for battery powered intercommunication systems. 



VIBRATOR TESTER 
KIT 

MODEL VT-1 




IMPEDANCE BRIDGE 
KIT 



514 5 . 0 

Shpg. Wt. 6 lbs. 



This time-saving 
device will quickly 
pay for itself in your auto 
radio service shop. 6 volt vibrat- 
ors can be checked instantly on 
the Good— Bad type meter scale. Operation 
requires only a variable DC voltage from 4 to 
6 volts at 4 amperes. Model BE-4 Battery 
Eliminator is recommended for this applica- 

Five test sockets provide for the testing of 
hundreds of interrupter and self-rectifier types. 
Proper starting voltage is determined easily 
and accurately. Over-all quality is then un- 
mistakenly indicated on the panel mounted 
meter. 



MODEL IB-2 

50 



Shpg. Wt. 
12 lbs. 



&e<tf64a VARIABLE VOLTAGE 
ISOLATION TRANSFORMER KIT 



Variable output voltage be- 
tween 90 and 130 volts AC. 
Rated at 100 volt— amperes 
continuously and 200 volt- 
amperes intermittently. The 
principle function of the Heath- 
kit Isolation Transformer is to 
isolate the circuit being tested 
from line interference being 
caused by motors, appliances, 
etc. It works backward too by 
isolating such de- 
vices from the line. 
Many other uses, 
especially with 
AC -DC type cir- 
cuits. Do not con- 
fuse the Heathkit 
Isolation Trans- 
former with the 
hazardous auto 
transformer type 
line voltage boosters 



MODEL IT-1 

$16 5 . 0 



Shpg. Wt. 
10 lbs. 




The new Heathkit Impedance Bridge 
features built-in adjustable phase shift 
oscillator and amplifier. This instru- 
ment actually represents four instru- 
ments in one compact unit. The Wheat- 
stone bridge for resistance measure- 
ments, the Capacity Comparison 
bridge for capacity measurements, 
Maxwell bridge for low Q, and Hay 
bridge for high Q measurements. 

DESIGN: 

Panel provisions for external generator 
use. A new two section CRL dial, pro- 
vides ten separate "units." Ten sep- 
arate units switch settings and 
fractions of units are read on a 
continuously variable calibrated 
control. A special minimum capa- 
city shielded and balanced imped- 
ance matching transformer be- 
tween the generator and bridge 
circuit is automatically switched 
to provide correct load operation 
of the generator circuit. The in- 
strument uses H% precision re- 
sistors and condensers in all meas- 
urements circuits. 



company 
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of a closed-back box having an opening 
in addition to the one behind which the 
speaker is mounted. The additional 
opening, known as a port, is generally 
located directly beneath the loudspeaker. 
The internal volume of the enclosure 
and the size of the port are such that 
the sound waves emitted from the port 
and from the speaker opening are in 
phase at the low frequencies, thereby 
improving the low-frequency response 
(Fig. 2). 

Binaural 

A sound-reproducing system for du- 
plicating the realism of the original 
sound by providing a separate signal 
for each ear. The sound is picked up 
by two microphones spaced a short 
distance apart to represent the two 
ears of the listener. The signals are 
amplified separately and ultimately 
applied to a pair of headphones, one 
signal to each unit. Because of the 
inconvenience of headphones, loud- 
speakers are often substituted. This, 
however, is no longer a pure binaural 
system since sound from the "left-ear" 
loudspeaker can reach the right ear 
of the listener and vice versa. 

Cabinet resonance 

The acoustical resonance of the loud- 
speaker enclosure. The frequency of 
resonance is determined by the internal 
volume of the enclosure and gives rise 
to a booming effect sometimes known 
as one-note bass. Although it is some- 
times possible to use cabinet resonance 
to compensate or fill in a low spot in 
the frequency response of the loud- 
speaker, it is generally desirable to 
minimize such resonance. 

Capacitive pickup 

A pickup element containing two 
metal plates, one stationary and the 
other actuated by the stylus. As the 
stylus rides in the groove, its move- 
ments are coupled to the movable metal 
plate. In this way, the plate spacing 
and capacitance vary in accordance 
with the modulation of the groove. 

Capacitive loudspeaker 

A type of loudspeaker consisting of 
two closely spaced metal plates, one 
rigid and the other thin and flexible. 
The audio signal is applied to these 
plates in series with a steady d.c. poten- 
tial known as the polarizing voltage. 
As the flexible plate becomes alternately 
positive and negative it is alternately 
attracted and repelled by the fixed 
plate. The flexible plate corresponds 
to the cone of a conventional loud- 
speaker, and its vibration sets up sound 
waves. The capacitor loudspeaker is 
also known as an electrostatic hud- 
speaker since it operates on the prin- 
ciple of electrostatic attraction and 
repulsion. 

Cartridge 

In a pickup, the unit which converts 
the motion of the stylus into a corre- 
sponding electrical signal. (See Cera- 
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NEW ^€At^Ut 

TV ALIGNMENT 



GENERATOR 




Rentals. 



Here is the most radically improved Sweep Generator in the 

history of the TV service industry. The basic design follows W J 

latest high frequency techniques which result in a combination 

of performance features not found in any other sweep generator. 

SWEEP: 

Sweep action is obtained electronically through the use of a newlv 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, etc. 
Frequency coverage entirely on fundamentals, is 
continuous from 4 MC to 220 MC at an output level 
well over a measurable . 1 volt 

Triple marker 
system, 4.5 mc 
crystal controlled 
marker — contin- 
uously variable 
marker — provi- 
sions for external 
marker. 





4 M*^ 



Automatic am- 
plitude control 
circuit— con- 
stant output 
voltage regu- 
lated power 
supply. 



MARKER: 

The same instrument incorporates a triple marker 
system with a crystal controlled reference. A variable 
marker provides accurate coverage from 19 to 60 
MC on fundamentals, and 57 to 180 MC on cali- 
brated harmonics. A separate fixed crystal controlled 
4.5 MC marker can be used for checking IF, band- 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 
supplied with the kit. 

POWER SUPPLY: 

The transformer operated Power Supply features voltage regulation for stable 
oscillator operation. Three sets of shielded cables are furnished with the kit. Sweep 
range is completely and smoothly controllable from zero up to £_ maximum of 50 
MC, depending upon base frequency. 

Here is a TV Sweep Generator that truly no serviceman can ifford to be with- 
out for rapid, accurate, TV alignment work. 



new "ttyeat&kt 
SIGNAL GENERATOR 

KIT 




MODEL SG-8 



$ | 9 50 



Shpg. Wt. 
8 lbs. 




MODEL IG-l 



^^^^ The new Heathkit service type Signal Gen- 

erator, Model SG-8 incorporates many de- 
sign features not usually found in this 
instrument price range. Frequency cover- 
age is from 160 KC to 110 MC in five ranges, all on fundamentals, with 
useful calibrated harmonies up to 220 MC. The RF output level is well in 
excess of 100,000 microvolts throughout the frequency range. The oscillator 
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator, 
and the other half as a cathode follower output which acts as a buffer be- 
tween the oscillator and external load, thereby eliminating oscillator fre- 
quency shift usually caused by external loading. 

All coils are factory wound and adjusted, thereby completely eliminat- 
ing the need for individual calibration and the use of additional calibrating 
equipment. The stable, low impedance output, features step and variable 
attenuation for complete control of RF level. A separate 6C4 triode acts 
as a 400 cycle sine wave oscillator, and a panel mounted switching system 
permits choice of either external or internal modulation. 

new WeattAlt BAR GENERATOR KIT 

The Heathkit BG-1 produces a series of horizontal or vertical 
i V^BfiBBf ,)ars on a ^ screen. Since these bars are equally spaced, 
they will quickly indicate picture linearity of the receiver 
under test without waiting for transmitted test patterns. 
Panel switch provides "standby— horizontal and vertical 
position." The oscillator unit uses a 12AT7 twin triode for 
the HF oscillator and video carrier frequencies. A neon 
relaxation oscillator provides low frequency 
for vertical linearity tests. The instrument will 
also provide an indication of horizontal and 
vertical sync circuit stability as well as overall 
picture size. Operation is simple and merely 
requires connection to the TV receiver antenna 
terminal. Transformer operated for safety. 
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\ LABORATORY 

| GE N ERATOR 

I KIT 

■ The new Heathkit Labora tory type 
1 Signal Generator definitely estab- 

■ lishes a new performance standard 
• for a kit instrument. An outstand- 

Iing feature involves the use of a 
panel mounted 200 microampere 
metsr calibrated both in microvolts 
| and percent modulation, thereby 
providing a definite reference level 
for using the Signal Generator in 
design work, gain measurements, 
selectivity, frequency response 
checks. 

DESIGN: 

Additional design features are copper plaled shield enclosure 
for oscillator and buffer stages resulting in effective double 
shielding. Fibre panel control shaft extens ons in RF carry- 
ing circuits, thorough AC line filtering, careful shielding of 
the attenuator network, voltage regulated B plus supply, 
selenium rectifier, etc. 

RANGES: 

Frequency coverage from 150 KC to 30 MC all on funda- 
mentals in five separate ranges. Output voltage .1 volt with 
provisions for metered external or internal modulation. Out- 
put impedance termination 50 ohms. Transformer operated 
power supply. 

Investigate the many dollar stretching features offered by 
the LG-1 before investing in any generator for Laboratory 
or Service work 
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ShFg. Wt. 16 lbs. 
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VISUAL-AURAL 

SIGNAL-TRACER 
KIT 




The new Heathkit Visual-Aural SiRiial Tracer features 
a special high gain KF input channel used in conjunc- 
tion with a newly designed wide frequency range de- 
modulator probe. High RF sensitivity permits signal 
tracing from the receiver antenna input. Separate low 
gain channel and probe available for audio circuit 
exploration. Both input channels are constantly moni- 
tored by an electron ray beam indicator so that visual 
as well as aural indications may be obtained. 

NOISE LOCATOR: 

A decidedly unusual feature is a noise locator circuit 
used in conjunction with the audio probe. With this 
system, a DC |>oteutial is applied to a suspected cir- 
cuit component and the action of the voltage in the component can be seen as well 
as heard. Invaluable for ferreting out noisy or intermittent condensers, noisy re- 
sistors, controls, IF and power transformers, etc. 

WATTMETER: 

Built-in calibrate! wattmeter circuit will prove useful for quick preliminary check of total wattage consumption 
of equipment under test. Separate panel terminals provide external use of the speaker or output transformer 
forsulistitutiori purposes. Saves valuable service time by eliminating the necessity fcr speaker removal on every 
service job. The same panel terminals also provide easy access to a well filtered B plus supply for external use. 
Don't overlook the many interesting service possibilities provided through the use of this instrument, and let 
the Signal Tracer work for you by saving time and money. 

^eatMct CONDENSER CHECKER KIT 



Here is a handy lest instrument for any Service Shop. Unknown 
values oi capacity and resistance are quickly determined on the 
direct reading condenser checker dial. Capacity is measured in 
tour ranges from .(H)l mfd to 1000 mfd. Resistance in the range 
from 100 ohms to 5 megohms. 

DC polarizing voltages of 25, 150, 250. 350. and 450 volts arc 
available for leakage tests on all types of condensers. For clcetro- 
lytics, a power factor control is provided to balance out inherent 
leakage and to indicate directly the power factor of a condenser 
under test. Proper balancing of the AC bridge is reflected in the 
decree of closure of an electron beam indicator tube. 

Model C-'J uses a transformer operated power supply, spring 
return leakage test switch, and a convenient combination of panel 
scales lor all readings. Test leads are furnished in addition to 
precision components for calibrating purposes. Quick and easy to 
operate, the Heathkit Condenser Checker will save valuable time 
and increase your Shop efficiency. 




-fWZ 



MODEL C-3 



19 



50 Shpg. Wt. 
7 lbs. 



?Se*t66it "Q" METER \ 

KIT 




MODEL QM-1 

$4450 

Shpg. Wt. 14 lbs. 



The Heathkit QM-1 represents 
the first practical popular priced Q meter available within 
the price range of schools, laboratories, TV service men, and 
exj)eritneriters. This instrument will enable the operator to 
simulate conditions encountered in practical circuits and to 
measure the performance of coils or condensers at the operat- 
ing frequencies actually encountered. All indications of value 
are read directly on the 4H" 50 microampere Simpson cali- 
brated meter scale. Measures Q of condensers, RF resistance, 
and the distributed capacity of coils. Oscillator s ectjaj 
supplies RF frequencies 150 KC to 
18 MC in four ranges. Calibrate 
capacity with range of 40 MMF 
to 450 MMF with vernier of +3 
MMF. Investigate the many serv- 
ices this instrument can perform 
for you. 



AUDIO OSCILLATOR 
KIT 

MODEL AO-1 

$2450 

Shpg. Wt. 
10 lbs. 

The Heathkit Audio 
Oscillator will produce both sine and 
square waves within the frequency range 
from 20 CPS to 20 KC in three 'ranges. 
Thermistor controlled linearity results in 
1 a variation ol no more than ± 1 db in a 
I 10 volt (no load) variable output level. 
I There will be less than .6% distortion 

I from 100 CPS throughout the audible 
range. Low impedance 600 ohm output. 
Precision 1% resistors, used in the range 

I multiplier circuits to provide accurate 
calibration. 




company 




BENTON HARBOR 20, 
MICHIGAN 



AUDIO — HIGH FIDELITY 

mic, Crystal, Dynamic, Strain and 
Variable-reluctance pickup.) 

Ceramic pickup 

A pickup cartridge using the piezo- 
electric properties of a ceramic mate- 
rial such as barium titanate. The 
stylus movement applies a twisting 
motion to the ceramic element which 
translates this motion to a correspond- 
ing voltage variation. Ceramic pickups 
are practically unaffected by tempera- 
ture and humidity. 

Chip 

The thread of material cut out of 
a disc by the stylus during recording. 

Coaxial loudspeaker 

Two loudspeakers mounted on the 
same longitudinal axis, usually one 
within the other. One of these speakers 
is smaller and is designed to reproduce 
the higher audio frequencies. 

Compression 

A type of nonlinearity intentionally 
introduced into a recording. The high- 
amplitude portions of the signal are 
reduced prior to recording and the low- 
amplitude portions are increased. This 
technique prevents high-amplitude sig- 
nals from causing the stylus to cut into 
adjacent grooves, and prevents the 
signal-to-noise ratio from becoming 
excessively small during low-amplitude 
portions of the signal. (Not generally 
used in present-day high-fidelity re- 
cording.) The playback amplifier must 
be so designed that its gain will vary 
directly with the amplitude of the sig- 
nal, or the loudness range will be 
smaller than that of the sound recorded 
(loud sounds will be quieter than they 
should be and quiet sounds louder). 
This type of compensation is known as 
volume expansion. 

Cone resonance 

The increased response of a loud- 
speaker at the natural frequency of 
vibration of its cone. This frequency 
is determined by such factors as cone 
size, shape, suspension, etc. and pro- 
duces a peak in the response curve of 
the loudspeaker. In some cases this 
peak can be used to fill in a hole or 
low spot in the response of associated 
equipment. 

Conical horn 

A loudspeaker horn whose flare or 
taper is such that its cross-sectional 
area increases as the square of the 
distance from the throat. 

Constant-amplitude recording 

A disc recording technique in which, 
for equal signal voltages, the lateral 
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Fig. 3 — Constant-amplitude recording. 

movement of the cutting stylus will be 
equal for all recorded frequencies (Fig. 

3). TO BE CONTINUED 
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The Heathkit TC-2 Tube Checker was primarily de- 
signed for the convenience of radio and TV servicemen 
and will check the operating quality of tubes commonly 
encountered in this type of work- Test set-up proced- 
ure is simplified, rapid, and flexible. Panel sockets 
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 
7 and 9 pin miniatures, 5 pin Hytron, and a blank 
socket for new tubes. Built-in neon short indicator, 
individual 3-position lever switch for each tube element, spring return 
test switch, 14 filament voltage ranges, and line-set control to compensate 
for supply voltage variations, all represent features of the TC-2. 




9" 1 



PORTABLE 



TUBE CHECKER KIT 



The portable model is 
supplied with a strikingly 
attractive two-tone cabi- 
net finished in rich ma- 
roon proxylin impreg- 
nated fabric covering with 
a contrasting gray on the 



inside of the detachable cover. 




Shpg. Wt. 
15 lbs. 



Results of tube tests are read di- 
rectly from the large 4M" Simpson 
3-color meter. Checks emission, 
shorted elements, open elements, 
and continuity. Wiring procedure 
has been simplified through the use 
of multi-wired color coded cable pro- 
viding a harness type installation 
between tube sockets and lever 
switches. This procedure insures 

standard assembly and imparts a "factory built" appear- 
ance to the instrument. New Construction Manual furn- 
ishes detailed information regarding tube set-up procedure 
for testing of new or unlisted tube types. No delay neces- 
sary for release of factory data. 




'l¥eClt66it REGULATED 




r 

POWER \ 
SUPPLY KIH 

MODEL PS-2 \i 

$33 5 . 0 



*%e<lt6/Ut TV PICTURE TUBE 

TEST ADAPTER 

The Heathkit TV Picture Tube Test Adapter 
used with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emission, 
shorts, etc. and determine tube quality. Con- 
sists of standard 12 pin TV tube socket, four 
feet of cable, octal socket connector, and data 
sheet. 



■N<9„ 355 

$£50 Shpg. Wt. 

» 1 lb. 



Shpg. Wt 
15 lbs. 



Here is a source of regulated D.C. voltage for circuit de- 
velopment work. Power supply voltage and current drain 
to the circuit under test are constantly monitored by the 
4%" panel mounted meter. Separate 6.3 volt at 4 ampere 
A.C. filament source available. The regulated and variable 
output voltage will be constant over wide load variations, 
and hum ripple will not exceed .012% at 250 volts under a 
50 MA load. Completely isolated circuit, standby switch, 
and other desirable features, make the Model PS-2 ex- 
tremely useful in a wide variety of applications. 



DECADE RESISTANCE KIT 



MODEL DR-1 




Shpg. Wt. 
4 lbs. 



Twenty 1% resistors are decaded 
in 1 ohm 3tep»s to provide any 
value between 1 ohm and 99,999 
ohms. Sturdy ceramic switches 
with silver pla- ed contacts insure 
reliable servic*). Use the Decade 
Resistance in bridge circuits, 
meter multipliers, calibrations, or 
any application requiring a wide 
range of precision resistance values. 



^eaM4a AUDIO GENERATOR KIT | 

I 

1 

1 
I 



DECADE CONDENSER IKIT 




MODEL AG-8 



Here is an Audio Generator with 
features generally found only in the 
most expensive instruments. Sine 
wave coverage from 20 cycles to 1 
Megacycle — response flat ±1 db 
from 20 cycles to 400 Kc — continu- 
ously variable and step attenuated 
output. Because the output voltage 
is relatively constant over wide fre- 
quency ranges, the AG-8 is ideal for 
running frequency response curves 
in audio circuits. Once set by means 
of the attenuator, this voltage may 

be relied upon for accuracy within ± 1 db. Instrument features 
low impedance 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range. 



$2950 , 



The Heathkit Decade Condenser 
provides a ready source of capacity 
values from 100 mmf to .111 mfd in- 
clusive in capacity steps of 100 mmf. 
Silver plated contacts on husky ce- 
ramic switches, assure positive con- 
tact for each switch position. Preci- 
sion silver mica con- 
densers ±1% accu-^ 
racy for close 
tolerance 
accurate 
work. 



MODEL CC-T 



*16? 

Shpg. Wt. 
3 lbs. 




company 




BENTON HARBOR 20, 
MICHIGAN 
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NEW ?fe*t66ct HIGH FIDELITY^ 



PREAMPLIFIER 

KIT m 




Here is the exciting new Heathkit Preamplifier with all of the features 
you Audiophiles have asked for and at a down-to-earth price level. 
Beautiful satin gold baked enamel finish, striking control knobs and 
arrangement, attractive custom appearance and entirely functional 
design. 

DESIGN: 

Uses three twin triode tubes in a shock mounted chassis, 2- 12 AX 7 and 
1-12AU7. Features tube shielding, plastic sealed color coded capacitors, 
smooth acting controls, good filtering, excellent decoupling, low hum 
and noise level, and all aluminum cabinet. Special balancing control for 
absolute minimum hum level. Cathode follower, low impedance output 
circuit for complete installation flexibility. 

SPECIFICATIONS: 

Provides five switch selected inputs, 3 high level, and two low level, 
each with individual level controls — 4 position LP, RIAA, AES, and 
early 78 equalization switch — 4 position roll-off switch, 8, 12, 16 with 
one flat position. Separate tone controls, bass 18 db boost and 12 db cut 
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re- 



a Jly 



?Pj>ear. 



quirements from Heathkit Williamson Type 
Amplifier power supply 6.3 volts AC at 1 am- 
pere, and 300 volts DC at 10 MA. Over-all 
dimensions 12?y&" widex 5% * deep x 3 % 'high. 

APPLICATION: 

The new Heathkit WA-P2 Preamplifier has 
been designed to operate with any of the 
Heathkit Williamson Type Amplifiers and is 
directly interchangeable with the previous 
Model WA-P1 Preamplifier unit. Order your 
kit today and enjoy completely smooth con- 
trol over the operation of your Hi-Fi system. 
Obtain the exact tonal balance of bass and treble with the precise degree 
of equalization you want. Note that the design of the WA-P2 accommo- 
dates the newly established RIAA curve. 




HAM EQUIPMENT 




AMATEUR 

TRANSMITTER KIT I 

I 



NEW 



'!»<><„ 



§8!&g VFO 



MODEL AT-1 

$2950 

Shpg. Wt. 16 lbs. 



The Heathkit AT I Transmitter has 
established a high reputation and 
has been enthusiastically accepted 
by hundreds of experienced oper- 
ators as well as beginners. Power in- 
put up to 35 watts for the novice and 
suitable as a standby exciter for your 
higher powered rig later on. 

Model AT-1 can be crystal or 
VFO excited and operates on 80, 40, 
20, 15, 11 and 10 meters. The pre- 
wound coils with the oscillator and 
amplifier are switched simultaneously 
by the rugged band switch. Meter switch 
allows a reading of the final grid and plate 
current on the panel mounted meter. Mod- 
ulator input and VFO power sockets are pro- 
vided as well as a key jack for C W operation. 
Other features include a crystal socket, 
standby switch, key click filter, AC line 
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 
milliampere power supply and 5U4 rectifier are more than adequate for 
the 6AG7 oscillator multiplier and 6L6 amplifier doubler. 



GRID DIP METER KIT 

The invaluable instrument for Hams, servicemen and experimenters. 
Useful in TV service work, for alignment of traps, filters, IF stages, 
peaking compensation networks, etc. Locates spurious oscillation, 
provides a relative indication of power in transmitter stages. Use it 
for neutralization, locating parasitics, correcting TV1, measuring 
CL and Q of components, and determining RF circuit resonant 
frequencies. The variable meter sensitivity control, headphone 
jack, 500 microampere Simpson meter, continuous frequency cover- 
age from 2 MC to 250 MC. Prewound coil kit and rack included. 

LOW FREQUENCY COILS: 

Low frequency range extended to 355 KC by t he use of two ad- 
ditional coils. Complete with dial correlation curves. Set 34 1 -A 
for GD-1B and set 341 for GD-1A. Shipg. wt. 1 lb. Price S3.00 



jVFO 



HEATHKIT 

KIT 




Bui** J . 



MODEL VF-1 



$1 9 50 

Shpg. Wt. 7 lbs. 



MODEL GD-1B 

Shpg. Wt, 
4 lbs. 



$1950 



The new Heathkit VFO is 
the perfect companion to the 
Heathkit Model AT-1 Trans- 
mitter and it has sufficient out- 
put to drive any multi-stage 
transmitter of modern design. 
Good mechanical and electrical 
design insures operating sta- 
bility. Coils are wound on 
stable, heavy duty, ceramic forms using Litz 

I or double cellulose wire coated with Poly- 

\ styrene cement and baked for humidity pro- 

Itection. Variable capacitor of differential 
type construction, especially designed 
for maximum bandspread. Kit is fur- 

tnished witb a carefully precalibrated scale 
which provides well over two feet of scale length. Smooth acting 
vernier reduction drive and illuminated dial provides easy tuning I 

Iand zero beating. 
Power requirements 6.3 volts AC at .45 amperes, and 250 volts 
DC at 15 mils. Just plug it into the power receptacle provided on 
the rear of the AT-1 Transmitter. Seven band coverage 160 
through 10 meters with 10 volt average RF output. Uses 6AU6 
electron coupled Clapp oscillator and OA2 voltage regulator. 

' 'Z/eadtJUt ANTENNA 

IMPEDANCE METER KIT 

Determine antenna resonance and resistance, 
transmission line surge impedance, and re- 
ceiver input impedance. Works with one- 
half and one-quarter wave lines, half wave 
and folded dipoles, harmonic mobile and 
beam antennas. Resistance type SWR bridge 
— 100 microampere meter— frequency range | 
0-150 MC— impedance range 0-600 ohms. 





MODEL AC-1 

$1450 

Shpg. Wt. 4 lbs. 



ANTENNA COUPLER KIT 

For the Heathkit AT-1 Transmitter or any comparable Amateur Trans- 
mitter. Will handle power up to 75 watts at its 52 ohm coaxial input. 
Matches a wide range of antenna impedances with its L type tuning net- 
work and neon indicator. A tapped inductance provides coarse adjustment 
and a transmitting type variable condenser sets it "right on the nose." 
Will operate on the 10 through 80 meter bands. 



HEATH 



company 




BENTON HARBOR 20, 
MICHIGAN 
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H E A T H K I T S I 
Williamson Type 



PRICED 
N G L E UNIT 

Fidelity 



AMPLIFIER KIT 



**l?*\^y into 



Here is Uie newest Heath kit Hi-Fi Amplifier at the lowest price ever rjuoted for a complete WiCiamson Type Amplifier 
circuit. ] he »\-4 Model has l>een designed for single chassis construction, and only for the new Chicago Transformer 
Company Model BO-13 super range" high fidelity output transformer. This transformer, a new development in the Hi-Fi 
held, is being offered at substantial saving over transformers of comparable quality. It is outstanding in performance 
and on the basis of our tests, we find it equal in every respect to transformers used in the YV-2 and W-3 Heathkit scries. 
LOW PRICES: 

Through utilization of a single chassis with resultant economy obtained through elimination cf duplicate sheet metal 
fabrication, connecting cables, plugs, sockets, and a new Chicago "super range" output transformer, a 20% price reduc- 
tion has been made possible without sacrificing kit quality. 

COMPONENTS: 

The new Heathkit W-4 uses the same heavy duty power transformer and choke. It has all of ;he features of previous 
models including individual jacks and a wire wound control to balance the output tubes— plastic high quality capacitors 
and the exact circuitry previously utilized in Williamson Type Amplifiers. Intermodulation distortion and harmonic 
distortion arc both at the same low level as in the W-2 and W-3 models. 

CONSTRUCTION: 

Here is the opportunity for even the economy minded Hi-Fi enthusiast to enjoy all of the advantages offered through 
Hi-Fi reproduction of fine recorded music. Simplified step-by-step Construction Manual completely eliminates necessity 
ot electronic knowledge or special equipment. Assemble this Amplifier in a few pleasant hours. 
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NEW 



i 



2 0 WATT 



COMBINATIONS AVAILABLE 

W-4M with Chicago "super-range" trans- 
former only. StnKh: chassis main amplifier 
and power supply. Shipping <m A -p 
weight 28 lbs. Express onJy *07»/«l 

COMBINATION W-4 with Chicago 
"super-range" traisformer only includes 
single chassis main amplifier and power sup- 
ply with WA-P2 pr?arapllner SEA pa 
kit.Shpg.wt. 35 lbs. Express only *3nJiS)W 



SIX WATT 



High Fidelity AMPLIFIER KIT < AMPLIFIER KIT 




MODEL A-9B 



50 



In keeping with the progressive policy 
of the Heath Company, further improve- 
ment has been made in the already fam- 
ous Heathkit High Fidelity 20 Watt 
Amplifier. Additional reserve power has 
been obtained by using a heavier power 
transformer. A new output transformer 
designed and manufactured especially 
for the Heath Company, now provides 
output impedances of 4, 8, 16 and 500 
ohms. The harmonic distortion level will 
not exceed 1% at the rated output. 




MODEL A-7B 



Shpg. Wt. 24 lbs. 



FEATURES: 

Outstanding features of the Heathkit 
20 watt Amplifier include frequency 
response of ±1 db from 20 CPS to 20 
KC. Separate (boost and cut) bass and 
treble tone controls. Four switch selected 
input jacks and a special hum balancing 
control. Flexibility is emphasized in the in- 
put circuits and proper equalization for all input devices is incorporated. 

TUBE LINEUP: 

12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two 
stage amplifier with tone controls. 12AU7 voltage amplifier and phase 
splitter. Two 6L6 push-pull beam power output and 5U4G rectifier 
The Heathkit Model A-9B is excellent for custom installation and 
is designed for outstanding service at a very reasonable cost. 



An outstanding value, this econom- 
ically priced 5 watt Amplifier is 
capable of performance expected 
only in much more expensive units. 
Only 2 or 3 watts output will ever 
be used in no *mal home applications 
and Model A-7B will be more than 
adequate for this purpose. 

SPECIFICATIONS: 

m m m Two switch selected inputs are avail- 

£ V J^ZS)^J able for crystal and ceramic phono 

^ M pickups uncr, TV audio, tape re- 

• corder, and carbon type microphone. 

Model A-7B features separate bass 
and treble tone controls, push-pull 
balanced output stages, output im- 
pedances of 4, 8, and 15 ohms, and extremely wide frequency 
range + 1 H db from 20 CPS to 20 KG. Not just a souped up AC- 
DC job. Full wave rectification, transformer operated power 
supply and good filtering, result in exceptionally low hum level. 
MODEL A-7C 

Provides a preamplifier stage and propei compensation for the 
variable reluctance cartridge and low level microphone. $17.50 



Shpg. Wt. 10 lbs. 
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Here is the famous kit form Williamson Type high fidelity Amplifier that has de- 
servedly earned highest praise from every strata of Hi-Fi music lovers. Virtually 
distortionless, clean musical reproduction, full range frequency response, and more 
than adequate power reserve. 

OUTPUT TRANSFORMERS: 

This outstanding Williamson Type Hi-Fidelity Amplifier is supplied with the famous 
Acrosouhd TO-300 output transformer. This quality transformer features the pop- 
ular "ultra- linear" output circuit for clean maximum power level. Separate chassis for amplifier 
and power supply. 

SPECIFICATIONS: 

Frequency response within 1 dbfrom 10 cycles to 100.000 cycles. Harmonic distortion at 5 watt 
output less than .5% between 20 cycles and 20,000 cycles. IM distortion at 5 watts equivalent 
output .5% using 60 and 3,000 cycles. Output impedances of 4, 8, or 16 ohms. Overall dimensions 
for each unit 7" high x 5}4" wide x 1 \%' fang. 

CONSTRUCTION MANUAL: 

This fine kit "i3 supplied with a completely detailed step-by-step Construction Manual and the 
only effort required is the assembly and wiring of the pre-engineered kit. Eveu the complete 
novice can successfully construct this Amplifier and have fun building it. 



COMBINATIONS AVAILABLE: 

W-3 Amplifier Kit (Includes Main Ampli- 
fier with Acrosound Output Transformer, 
Power Supply and WA-P2 Preamplifier.) 
Shipping weight 37 lbs. * ^ _ 

Shipped express only $09«5Q 

W-3M Amplifier Kit (Includes Main Am- 
piifler with Acrosound Out put Transformer 
and Power Supply.) Shipping c m 
weight 29 lbs. Express only **It«#5 
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Continuous covg^e 

550 KC— * d * 
4 Hands. 




**** 



*f¥eat6&it COMMUNICATIONS 

RECEIVER KIT 

An excellent example of typical Heath Company ability to produce top quality kit merchandise at 
ridiculously low prices, is the AR-2 Communications Receiver. Here is a transformer operated all- 
wave receiver with all of the desired features and none of the disadvantages commonly encountered 
in so-called "economy sets." 

Receiver employs high gain miniature tubes and IF transformers, chassis mounted 5Mj' PM 
speaker, headphone jack, slide rule dial with Ham Bands plainly identified, and easy tuning with 
direct planetary drive. Continuous frequency coverage from 550 KC to 35 MC on 4 Bands, with 
electrical handsprcad tuning and logging scales. Other features are RF gain control with AGC on-off 
s witch -phone - stand by-CW panel switch— pre wound coils in a shielded turret assembly and copper 
plated chassis and .shield ing. 

Uses 12BE6 mixer-oscillator, 12HA6 IF amplifier, 12AV6 detcctor-frst audio, 12 AG beam 
power output, I2BA6 BFO oscillator, 
and 5Y3 rectifier. A lettered control plate is pro- 
vided for the cabinet of your choice or you can order 
the optional Heathkit cabinet featuring the full size 
aluminum panel. 



*%eca&66t FM TUNER KIT 



RECEIVER CABINETS 

Proxy lin impregnated fabric covered plywood 
cabinet available for BR-2 and AR-2 receivers. 
Includes aluminum panel, docked reinforced 
speaker grill and protective rubber feet, 
l or BR-2 Receiver. Cabinet 9i-0 
Shipping weight 5 lbs $4.50 

AR-2 Receiver, Cabinet 91-10 

Shipping weight 5 lbs $4.50 




Shpg. Wt. 8 lbs. 



Here is an FM Tuner that can be operated 
with your Hi-Fi Amplifier or through the 
"phono" section of the ordinary radio. Com- 
pletely AC operated to eliminate problems 
usually encountered in "economy tyj>e" AC- 
DC tuner circuits. Features 8 tube circuit with 
separate mixer and oscillator, 3 double tuned 
IF stages followed by a I i miter discriminator 
providing maximum sensitivity and selectivity 
across the full FM frequency band of 88 MC 
to 1.08 MC. The tuning unit is factory assem- 
bled and adjusted, thus eliminating tedious 
critical "front end" alignment problems. The 
attractive slide rule dial and vernier tuning 
combine to make the Heathkit FM-2 Tuner 
simple to operate. 



BROADCAST BAND 

RECEIVER KIT 

The Model BR-2 Broadcast Band Receiver is designed 
especially for the beginner without any sacrifice of 
quality. This receiver features a transformer operated 
power supply, high g;£in miniature tul>es, sharply tuned 
IF transformers, new rod type built-in antenna, and a 
trouble-free planetary tuning system. Exceptional per- 
formance with unusually high sensitivity, good selec- 
tivity, and excellent tone quality from the 5 l A" PM 
chassis mounted speaker. Can be used either as a re- 
ceiver, tuner, or phono amplifier. Uses 12BE6* mixer- 
oscillator, 12BA6 IF amplifier, 12AV6 detector, 12AG 
beam power output, and 5Y3 rectifier. 




(Less Cabinet) 
Shpg. Wt. 10 lbs. 



HEATH COMPANY • Benton Harbor 20, Mich. 




ORDER BLANK 



SHIP VIA 

□ Parcel Post 

□ Express 

□ Freight 

□ Best Way 



WAlnut 5-1175 



(PLEASE PRINT) 



ITEM 



MODEL NO. 



PRICE 



Enclosed find ( ) check ( ) money order for 
Please ship C.O.D. ( ) postage enclosed for 



pounds. 



On Express orders do not include transportation charges— they will be collected by 
the express agency at time of aelivery. 



ON PARCEL POST ORDERS insure postage for weight shown. 



ORDERS FROM CANADA and APO's must include full remittance. 
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AUDIO— HIGH FIDELITY 



FOR 




ONLY 



The G-E Golden Treasure cartridge; 
RCA LC-IA and SL-12 loud- 
speakers; new records review 

By MONITOR 



WHEN introduced just after 
the war, the General Electric 
cartridge created a revolu- 
tion. It is still the work- 
horse of high-fidelity, and deserves its 
popularity. So far as I can determine 
there is no difference between the 
Golden Treasure and the cheaper stand- 
ard cartridge. It comes equipped with 
one or two diamond instead of sapphire 
needles. The needle mount is the new 
double-twist type with six damping 
elements. 

Fig. 1 shows the response curve of 
the cartridge with the 1-mil needle to 
the Cook series 10LP test record with 
a 100,000-ohm load into a preamplifier 
flat within 1 db from 20 to 20,000 cycles. 




Fig. 1 — Response of the G-E cartridge. 

As the curve shows, the maximum 
departure is —2.5 db at 10,000 cycles 
and —3 db at 20 cycles and within 1.5 
db between 100 and 9,000 cycles. Some 
of the departure is due to the test record 
and some to the preamp. I have obtained 
a similar slope beyond 10 kc with every 
G-E cartridge I have ever used. 

Now this is very good indeed, partic- 
ularly the absence of any peaks, and 
the slope beyond 10 kc is not as serious 
for most uses as it might appear. It 
takes a very sharp ear to discern the 
difference between the G-E with its 
slope and the Ferranti with its flat 
response to 20,000 cycles, and the differ- 
ence is revealed npt so much in direct 
loss of highs as in better definition and 
transient response. Part of the loss 
can be compensated for by placing a 
series resistance of about 500,000 ohms 
in the output of the preamp and shunt- 
ing this resistance with a capacitor of 
between 50 and 500 ///if. The capacitor 
should be chosen by trial and error to 
produce the flattest curve beyond 10 
kc without producing a peak or rising 
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slope below 10 kc. By careful choice, 
it is possible to obtain a considerable 
improvement beyond 10 kc in this way. 
This method does produce reduced out- 
put below 10 kc but usually this loss is 
not important. 

Hum pickup is sometimes a problem 
with the G-E cartridge as it is with 
all high-impedance low-level cartridges. 
The Baton pickup arm minimizes this. 
It has a twisted-pair cable running 
through the tube of the arm to the 
base, producing shielding with low 
capacitance. If a shielded lead is run 
from the base to the preamp and is 
well oriented, over-all hum is low 
enough to be completely tolerable. 

In any case, the G-E cartridge pro- 
duces excellent quality and, purely from 
a listening point of view, is pretty hard 
to beat when all things, including price, 
are considered. 

RCA LC-IA and SL-12 loudspeakers 

Dr. H. F. Olson of RCA has designed 
a series of interesting loudspeakers 
culminating in the LC-IA and the in- 
expensive SL series. The LC-IA (see 
photo) has found considerable use in 
broadcasting and recording studios as 
a monitor, but its high price has limited 
its use in home systems and relatively 
few audiophiles have had an oppor- 
tunity to hear it. I was, therefore, very 
pleased when RCA made one available 
to me for testing. 

In designing this series of speakers 
Dr. Olson has been less concerned with 
obtaining an extreme bandwidth than 
reducing distortion, producing a smooth 
response curve and obtaining a wide 
and more or less uniform angle of dis- 
persion throughout the frequency range 
covered. The curves of Figs. 2, 3, 4, 
supplied by RCA with the speaker, 
indicate the degree to which these ideals 
have been approximated. I have no 
accurate way of checking them, but my 
tests, by instruments and ears, give me 
no reason to doubt or question them. 

The response curve is unusually 
smooth for a loudspeaker, particularly 
in that it is remarkably free of steep 
peaks or dips. The distortion at any 



normal home listening level is well 
under 2% down to 60 cycles. The direc- 
tional characteristics are extremely 
uniform to 7,000 cycles; above that the 
loss at wide angles off center is very 
slight. 

The response: at the high end falls 
off steeply beyond around 13,000 cycles 
and cuts off at around 17,000. The 
resonance in free space of the speaker 
I tested was around 45 cycles* In the 
Karlson enclosure the speaker produced 
a response with a very large component 
of fundamenta down to 20 cycles. In 
a wall type infinite baffle the response 
was smooth to 35 cycles and sloped 
severely below that, cutting off at 
around 30 cycles. 

Personal tast;e, prejudice and prefer- 
ence play a larger part in judging loud- 
speakers than any other portion of a 
hi-fi system. Moreover, loudspeakers are 
musical instruments in effect and 
almost all have a distinctive personal 




FREQ 



Fig. 2 — Response of the LC-IA speaker. 




Fig. 3 — LC-IA directional response. 




FREQ 



Fig. 4 — LC- IA harmonic distortion. 
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The LC-1A duo-cone hi-fi loudspeaker. 




SL-12 extended -range 12-inch speaker. 

character and color- There is plenty 
of room for differences of opinion in 
judging them and it is dangerous to 
make categorical statements. Keeping 
all this in mind, I liked the sound pro- 
duced by the LC-1A very much indeed. 
It was very clean, very smooth and 
personally I thought the balance be- 
tween highs and lows and mid-range 
very fine, although it is possible that 
people accustomed to exaggerated highs 
or a higher proportion of distortion in 
the high end may think it is somewhat 
lacking in high-highs. 

It also seemed to me that the LC-1A 
added less of its own character to the 
over-all sound than most speakers, and 
that it reproduced the most subtle 
differences between various amplifiers, 
pickups and recordings more clearly 
than most speakers. Some, no doubt, 
will like it more or less than others, 
but I think there is no doubt it is a 
great speaker and deserves its reputa- 
tion. 

The characteristics are the result of 
some very novel design features. The 
LC-1A is a duo-cone speaker. Both 
cones are independent and the cross- 
over is electrical. A real novelty is 
that the bass voice coil is used as the 
inductance in the crossover network. 
This requires a bigger and heavier voice 
coil than usual but the increased mass 
does not appear, to my ears, to have 
any significant effect on the audible 
performance. The transient response 
is very fine at all frequencies. 

Another novelty is the use of a foam- 
rubber ring as a damping element on 
the outer edge of the cone, "This," to 
quote the specifications, "prevents re- 
flections from the outer cone housing 
from combining with directly radiated 
sound to produce dips and peaks in the 
response." The smooth response curve 
appears to testify to its effectiveness. 

Even more novel and certainly the 
most striking thing about this speaker 
are the "acoustic domes" cemented to 
the cone. Their purpose is to break up 
the symmetry of the cone at higher 
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frequencies, minimize resonance and 
force the cone to act as a single stiff 
piston at low frequencies. Again, the 
smooth response seems to testify to 
the effectiveness of this novelty. Butter- 
fly dispersing vanes are used on the 
high-frequency cone to obtain a wide 
angle of distribution, minimizing the 
hole-in-the-wall effect of sharply direc- 
tive tweeters. 

The LC-1A is supposed to be some- 
what less efficient than comparable 
speakers of other makes. But I did 
not notice any difference and I found 
that the speaker will deliver all the 
volume any household can stand with 
less than 1 watt of electrical input and 
normal living room volume on less than 
50 milliwatts. A commendable feature 
is that the LC-1A can be serviced, 
adjusted and repaired by a competent 
technician according to simple instruc- 
tions which accompany the speaker. 

The inexpensive SL-12 (see photo) 
which I was also able to test resembles 
the LC-1A only in the use of the foam- 
rubber damping ring. It is a single- 
cone radiator of conventional design. 
The speaker had a resonance of about 
75 cycles. In the Karlson enclosure it 
produced excellent response down to 
around 35 cycles; in the infinite baffle, 
there was a severe slope below 50 cycles. 
To my ears the response seemed to slope 
upward at the high end, and cutoff 
occurred somewhere between 14,000 and 
16,000 cycles. The reproduction is not 
in the same class as that of the LC-1A, 
but I found it excellent and entirely 
pleasing. The transient response was 
very good and, though as I have noted 
the high-highs seemed somewhat pre- 
emphasized as compared with the LC- 
1A, I found the response at normal 
listening levels smooth and the distor- 
tion commendably low. It offers a lot 
of quality and fidelity for its price. 

New records 

TCHAIKOVSKY: Symphony /Vo. 5 

Stokowski and His Orchestra 

RCA Victor LM 1780 
RICHARD STRAUSS: Don Quixote 

Munch and Boston Symphony 

RCA Victor LM 1781 

Of these two discs, the Strauss is 
by far the more spectacular principally 
because the music offers more oppor- 
tunity for hi-fi effects. Though the 
high-highs are not as magnificent as 
in some competing discs, they are very 
sharp and clean except in the crescendos 
where some distortion is audible. The 
balance between highs and lows seems 
quite natural. The solo cello passages 
are extremely good and the pizzicato 
measures are most natural. The defini- 
tion is very fine and the over-all sound 
is stunning. The record would, there- 
fore, make an excellent showoff or 
demonstration selection. 

The Tchaikovsky at first sounds dull 
in contrast but this is because the music 
itself is more mellow and offers few 
openings for the high-highs to sparkle. 
The most encouraging thing to me was 
the quality of the bass on the first side. 



The record has a fine rich sound 
which will be impressive to the layman 
who does not reject a record simply 
because it lacks spectacular highs. I 
can recommend it for demonstration 
and showoff in such cases. There is 
an amusing example of miking effects 
in the Third Movement when some kind 
of woodwind blows its nose right into 
one's face. The double basses on side A 
are notable in spots, particularly in 
the pizzicato passages. The highs are 
very clean and without any harsh 
sounds, though there are very few high- 
highs to demonstrate. 

MOZART: Adagio and Rondo for Glass 
Harmonica (K617) 
Concerto for Flute and Harp (K299) 
Andante for Flute and Orchestra 
(K315) 

Pro Musica Chamber Orchestra of 
Vienna Vox PL 8550 

For years I have been looking for a 
record capable of offering a conclusive 
test for the masking effects of rumble, 
hum and other noises. This is very 
important because the dynamic range 
of a playback system is principally 
limited, not by its ability to reproduce 
the peaks, but its ability to reproduce 
perfectly the softest pianissimo pas- 
sages. There are all sorts of records 
with very pianissimo passages, but they 
don't offer a clear and conclusive test. 
Here at last in the Adagio and Rondo 
is the perfect record for this purpose. 

This was written originally for Ben 
Franklin's glass harmonica but since 
none are now in existence it is played 
here by the celeste. The celeste is an 
instrument of very low power output 
and high noise level — that is, the 
volume of the musical tones is so soft 
that the noises produced by the keys, 
hammers, fingers, etc., are clearly audi- 
ble at close range. These noises are 
faithfully reproduced on this record 
even in the softest passages. The test, 
therefore, is very simple and foolproof : 
at the volume level normal for average 
listening in a specific room, all the 
noises should be completely audible 
without straining the ears or shoving 
the head into the speakers. With the 
best of today's turntables, pickups, pre- 
amps, etc., they will be; but any sig- 
nificant hum, rumble, hiss or scratch 
will mask the noises seriously. Aside 
from this specific quality, this is a won- 
derful disc for demonstrating the high 
end. The tones of the celeste are beauti- 
fully clear and clean, and the music is 
so lovely that it is likely to produce a 
favorable reaction in all listeners. 

Soft Light Music: The Club Orchestra 
Vox VX 580 (10 inch) 

Here is a recording of popular music 
nearly on a par in hi-fi quality with 
symphonic works. The music is typical 
supper music. It involves strings, elec- 
tronic organ, guitar, harp and per- 
cussives. The high-highs of the brushed 
cymbals are nicely prominent, the bass 
good though not sensational, the balance 
excellent. There is enough room res- 
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onance to produce an intimate effect 
of presence. There are only slight 
touches of distortion in the peaks. The 
record should make any system sound 
good to those who prefer popular music. 

Echoes of Brood way : George Fever, 
piano with rhythm acconipaninu nt 

Vox VX 650 (10 inch) 
Though not as varied in the quality 
of the sound as Soft Light Music t this 
will also make a good showoff record. 
Nor are the high-highs as prominent, 
but the piano is excellent. Again a 
slight touch of distortion on the peaks, 
but far superior to the average pops. 

Millstein Recital: Improvisations on 
and excerpts from violin works of 
Pet golesi, Schumann, Brahms, Suk, 
Bloch and Paganim. 
Nathan Millstein with piano accom- 
paniment. Capitol 8259 
The violin can sound more spectacu- 
larly natural and present on a fine sys- 
tem than any other instrument. This 
recording is exceptional in this respect 
and offers, in addition, some really 
remarkable fiddling by one of the great 
virtuosi of the day. On the best sys- 
tems Millstein will appear to be in the 
same room. The tone and subtle colora- 
tion of the violin, as well as the very 
wide range of tone coloring of which it 
is capable in fine hands, are very well 
recorded. The odd harmonics are the 
dominant ones in the violin and the 
rather rough, biting quality which this 
imparts to the violin comes through 
with great naturalness. The definition 
is excellent and the violinists and critics 
who listen to this will clearly appreciate 
the wizardry of Millstein's playing for 
the simple reason that even the most 
complex effects are clearly audible. 

HARL MacDONALD: Suite from Child- 
hood 

ANDKE CAPLET: The Red Mask of 
Death 

Anne Mason Stockton, harp, and Con- 
cert Arts Orchestra Capitol 8255 

Pleasant and, in portions, brilliant 
music for showoff, particularly on the 
MacDonald side which is based on fa- 
miliar childhood tunes. Both sides pre- 
sent a very fine recording of the harp, 
full of nice transients. The pianissimo 
passages are good for checking hum and 
rumble. 

BARTOK: Piano Concerto l\o. 3 
PROKOFIEFF: Piano Concerto I\o. 3 
Leonard Pennario and St. Louis Sym- 
phony Capitol P8253 

The music will interest the most ad- 
vanced listeners most; but portions of 
this are notable for hi-fi quality. The 
opening of the Bartok, for example, 
has some excellent double bass. The 
piano tone is fine and very individual 
in its dryness. Occasional bursts of 
triangles and sharply muted brasses 
establish high-frequency response. The 
polyphonic writing provides good meas- 
ures for definition. Over-all sound is 
very impressive and the recording is 
very clean. END 




Its Hew! It's Terrific! 



THE 

USHER 



FM TUNER 

MODEL FM-80 

"T^y ever before in the history of Frequency Modulation has there 
IN been a tuner to match the remarkable, new FISHER FM-80. 
Equipped with TWO meters, it will outperform any existing 
FM tuner, regardless of price/ The FM-80 combines extreme 
sensitivity, flexibility, and micro-accurate tuning. It has an unu- 
sually compact, beautifully designed chassis. Like its renowned 
companions, the FISHER FM-AM Tuners, Models 50-R and 
70-RT, we predict the FM-80 will be widely irritated, but never 
equalled. Be sure; buy THE FISHER. Only $139.50 

Outstanding Features of THE FISHE-R FM-80 

• TWO meters; one to indicate sensitivity, one to indicate center-of -channel 
for micro-accuiate tuning. • Armstrong system, with two JF stages, dual 
limiters and a cascode RF stage. • Full limiting even on signals as weak 
as one microvolt. • Dual antenna inputs: 72 ohms and 300 ohms bal- 
anced. • Sens tivity: \l 2 microvolts for 20 db of quieting on 72-ohm 
antenna input; 3 microvolts for 20 db of quieting on 300-ohm antenna 
input. • Chassis completely shielded and shock-mounted, with full shield- 
ing of tuning condenser to eliminate microphonics, and noise from other- 
wise accumulated du*t. • Three controls — Variable AFC/Line-Switch, 
Sensitivity, and Station Selector PLUS an exclusive Output Level Control. 

• Two bridged outputs; low-impedance, cathode-follower type, permit- 
ting output leads up CO 200 feet. • 1 1 tubes. • Dipole antenna supplied. 
Beautiful, brushed- brass front panel. • Self-powered. • vt'GT: 15 pounds. 

• SIZE: 12^4" wide. 4" high, 8V9" deep including control knobs. 

Price Slightly Highei VVesf of the Rockies 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 

= FISHER RADIO CORP. • 21-29 44th DRIVE • L. I. CITY 1 # N. Y. = 
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Acclaimed by service industry — Dealers 
and servicemen everywhere acclaim the 
"Silver-Screen 85. ** Sylvan ia*s revolutionary 
"Silver-Screen 85" is the one modern picture 
tube that overshadows all others. 

Super-performance plus— Only Sylvania*-- 
"Silver-Screen 85** combines these three 
outstanding design advances: (I) Silver- 
activated screen (2) Super-aluminized re- 
flector, and (3) Precision-focus electron gun. 
Together, they achieve a picture, so clear, so 
sharp, that only professional motion pic- 
tures can duplicate it. 

Overwhelming consumer reaction — Al- 
ready, TV set owners across the nation are 
asking for the Sylvania "Silver-Screen 85** 
by name. And the demand is pyramiding. 




The "Silver-Screen 85** story is reaching 
millions of TV homes each week through 
Sylvania's top-rated TV show, "Beat the 
Clock.** 

Silent salesmen work for TV service 
—Thousands of the "Silver-Screen 85** con- 
sumer booklets are being read by TV set 
owners who have written to request them. 
An even greater number are requesting them 



A complete package of pro- 
motion aids for your use, 
including window display 
and streamers, postal cards, 
bill inserts, radio spot an- 
nouncements, and TV films. 
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from progressive dealers and servicemen 
who display the Sylvania service sign. This 
is Sylvania*s way of in- 
cluding you in its national 

advertising program. Jtl , ~. 

Leave a copy of the book- -£fifi$(%ll8S' 
let on each new service 
call and experience the tffjtflYPftffflf 
magic of national adver- 
tising right in your own 
business! 

Good way to build "good will"— You 
can build customer confidence and repeat 
business by stocking and selling Sylvania*s 
great "Silver-Screen 85** picture tube.You're 
assured of customer satisfaction because 
your customers are pre-sold on the "Silver- 
Screen 85.** And Sylvania puts the name on 
the face for your double protection. "Silver- 
Screen 85'* customers stay happy too, be- 
cause they get better-than-cver performance 
from their old TV sets. 

A built-in profit bonus— Every "Silver- 
Screen 85" you install means extra profit 
because you offer the finest performance 
money can buy. And there's a full line of 
"Silver-Screen 85'* types in the most pop- 
ular sizes. Start cashing in on America's 
demand for televisions most modern pic- 
ture tube. You just can't miss! 

Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N, Y. 

In Canada: Sylvania Electric {Canada) Ltd. 
University Tower Bldg., St. Catherine Street 
Montreal, P. Q. 
LIGHTING • RADIO • ELECTRONICS 
TELEVISION • ATOMIC ENERGY 



&0P HKF&S, 

ASK fOR THIS Pfcl 

RADIO-ELECTRONICS 




www.americanradiohistorv.corn 




3 great engiineering advances 
achieve new heights in 
picture-tube design — 



Silver activated 




screen 



J^7 Thesuper-aluminized JV^ Precision- ocus 
\r reflector electron gjn 



— light-giving atoms of silver are 
added to Sylvania's special screen 
phosphors to produce a new level of 
picture contrast. 



— a microscopic film, of aluminum 
behind the silver activated screen 
captures the extra brightness and 
makes it useful. Greater depth and 
contrast result. 



— the powerfu If electron beam in the 
"Siker- Screen 85" energizes the 
entire screen in pir -point detail to 
produce a new degree of all-over 
sharpness and clearness. 



Keep your eye on 

SYLVAN IA T 

• ••fastest growing name in sight 
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INPUT 



Low-distortion 16-watt 
amplifier features 
simple mixing system and 
monitored output 

AMPLIFIER 



A NYONE interested in construct- 
jf\ ing audio equipment will find 
M \ this amplifier easy to build. It 
requires few shielded leads and 
a minimum of stages because of the 
mixing system used. Distortion is low, 
due partly to the inverter used and to 
the stabilizing of the output tubes' 
screen voltage. Also included are fea- 
tures that will appeal to professionals, 
such as a built-in output meter, head- 
phone jack with volume control and 
plenty of output terminals. 

For each input channel (see diagram) 
there is only one stage, a 6J7, whose 
gain is controlled by adjusting the 
cathode voltage. The plates of all four 
input tubes are connected together and 
the mixed output is fed to the second 
stage, a 6SJ7, through a volume con- 
trol used as the master gain control. 
The 6SN7 phase inverter is conven- 
tional except for its adjustable feature 
and drives the 6L6 output tubes, de- 
livering 16 watts in the voice coil at 
0.7% distortion. A type 79 is used as 
a voltage stabilizer, controlling the 
screen voltage of the 6L6's and, to a 



6J7 

INPUT AMPL 



lesser degree, their cathode voltage. 
The 79 and 6Y7-G are not common 
types today but I used them because 
their high plate dissipation and ampli- 
fication factors are ideally suited to 
the application. Other twin triodes 
such as the 6N7 and 6J6 are unsatis- 
factory in this particular amplifier 
circuit. 

The most popular tubes for low-level 
audio work are probably 6J7's, usually 
operated with fixed bias. They are 
sharp cutoff tubes; but if the screen 
voltage is allowed to rise with increas- 
ing cathode voltage, they act like re- 
mote cutoff types. If only a series re- 
sistor were used, there would be almost 
no gain variation but in this circuit 
R3 permits it to rise only moderately. 
The change in bias is obtained from 
R2, some additional voltage being ob- 
tained from the plate supply through 
R4. The bias is prevented by Rl from 
becoming too low at maximum gain 
setting. Linear wirewound controls are 
used and the attenuation is more rapid 
at low settings, the rate of change be- 
coming progressively less toward maxi- 
mum gain. The scales for these controls 
are those furnished with Daven LA350 
attenuators and are linear, so they are 
only approximately correct. Tapered 
carbon controls, such as IRC F taper, 
would provide a much more linear 



By ALBERT STRATMOEN 

attenuation. 

Due to a peculiarity of pentode tubes 
(plate current is practically independent 
of the plate voltage), it is possible to 
use a common plate resistor, R5. The 
settings of the gain controls of all four 
input tubes affect the plate voltage, 
causing it to vary widely. This would 
cause serious interaction if the tubes 
were triodes, but with pentodes it is 
very slight. It could be eliminated en- 
tirely by using separate resistors and 
blocking capacitors for each channel. 
Because the plate resistance of pentodes 



Parts for four-input amplifier 

Resistors: 1—560, 1—820, 4—1,000, 2—1,200, 1 — 10,000, 
t — 20,000 , 2—47,000, 3—100,000 , 2—150,000, 1—390,000, 
I — 470,000, 4 — 560,000, 4—1 megohm, 4—2.2 megohms, 
'/ 2 watt; 1—120,000, I watt; 1—250, 1—5,000, 10 watts. 
Potentiometers: 1—200, wirewound; 4 — 10,000, F 
taper; 2—10,000, wirewound; 1—150,000; 1—500,000, 
audio taper; I — I megohm, carbon. 
Capacitors: I— .002 fcif, 2— .004 ^if, I— .01 ^f, I — 
.05 tif. I— 0.1 fcif, 2—0.25 fcif, 600 volts, paper; 5— 
0.5 tif , 400 volts, paper; I — 10 uf, 1—20 fcif, 1—40 ^f, 
1 — 125 tif , 450 volts, electrolytic; 4—50 fcif, 25 volts, 
electrolytic; I — 100 fcif, 50 volts, electrolytic. 
Miscellaneous: 4— 6J7, I— 6SJ7, I— 6SN7-GT, 2— 
6L6-G, I— 5Z3, 1—79, tubes; 8— octal sockets; I— 
4-prong socket; I — 6-prong socket; 4— grid shields; 
4 — small grid clips; I — large grid clip; I — power 
transformer, 700 volts c.t. @ 110 ma, 6.3 volts @ 
4.5 amp, 5 volts (3> 3 amp; I — filter choke, 8 h @ 
150 ma; I — meter, I ma d.c; I — output transformer, 
primary 9,000 ohms c.t., secondary 4, 8, 16 ohms, 
potted (Acrosound TO-280); 1—2 feet of shielded 

?rid wire; I — I N 34; I — single-pole 3>position switch; 
— s.p.s.t. switch; I — phone jack; 4 — input jacks; 
I— 4-terminal barrier strip; I — chassis 



fOK 



COMPONENTS TO LEFT OF DOTTED 
LINE ARE FOR EACH CHANNEL 
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Schematic of four-input PA system. Diagram shows one of four identical input circuits. 
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is much greater than the recommended 
load resistance, one tube will not act 
as a load on another, and so the gain 
remains independent on the number 
of channels used. 

The over-all sensitivity can be varied 
by changing the value of the common 
plate resistor. Using a 100,000-ohm 
resistor an input voltage of 4 mv drives 
the amplifier to full output — 16 volts 
across a 16-ohm load. Increasing the 
resistance increases the sensitivity and 
vice versa. But it should not be made 
too low as the gain controls would 
lose their effectiveness. It is not neces- 
sary to make any changes in the cath- 
ode or screen circuits when changing 
sensitivity by this method. 

This system of gain control lends 
itself to remote operation, and could 
be used in home music amplifiers. For 
best fidelity the gain variations in the 
first stage should be minimized, using 
the master control to set the approxi- 
mate level. A 20-db range is permis- 
sible if the signal level is less than 
15 mv. Large signals cause rectification 
at low gain settings and therefore har- 
monic distortion. If these suggestions 
are followed, the maximum increase in 
harmonic distortion will be about 0.25%. 

The phase-inverter circuit used has 
been the target for a lot of adverse 
criticism, chiefly because it is not self- 
balancing. The balance depends on 
feeding just the right voltage to the 
second tube, and that depends on the 
ratio of the resistors in the grid circuit 
of the following stage. But even such 
circuits as the phase splitter do not 
insure perfect balance where it counts 
— in the plate circuit of the output 
tubes. Mismatched tubes or an im- 
perfectly balanced output transformer 
would produce harmonic distortion. 
By making the inverted voltage vari- 
able, the disadvantage of this circuit 
becomes an advantage. 

A low-distortion oscillator and a dis- 
tortion meter are needed to adjust the 
inverter. These were scarce articles 
a few years ago, but since the FCC 
now requires yearly proof-of-perform- 
ance tests by broadcast stations they 
have become plentiful. Radio engineers 
being a kindly lot, probably the local 
station will permit you to use its equip- 
ment. If not f set the resistance for 
about 17,000 ohms to ground and you 
will not be far off. A frequency of about 
200 cycles is best as the balance changes 
with frequency and this value gives the 
best compromise. The distortion goes 
down to about 0A% at the balance 
frequency but increases as the fre- 
quency is changed. 

Top — Front view of the amplifier. Type 
82 rectifier has been replaced by a 5Z3. 
Center — Rear view showing all major 
components. Two toggle switches and 
octal and Jones connectors are for dyna- 
motor operation and are not discussed 
or shown in diagram. 
Bottom — An underchassis view. Oil- 
filled capacitors on chassis coverplate 
parallel others to form some of the ca- 
pacitance values specified on the sche- 
matic. 
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ANOTHER TURNER 



Slender, modern dynamic at a 
fraction of the price you expect 



MICROPHONE VALUE 



Re*' 




_ . so 

5*5 <Jb 



$57 



.00 




THE 



ode* BV * dcS v * 



TURNER 

COMPANY 



933 17th St NE, Cedar Rapids, Iowa 

Canada: Canadian Marconi Ca.# 
Toronto, Ont. & Branches 
Export: Ad Auriema, Inc., 89 Broad 
St., New York 4, N. Y. 
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HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 



««S== c= -* :: ^ O IfAl C COMPLETE $| i 

Z. VULO. O PAY ONLY | I 



A U DELS T. V.- RAD 10 
SERVICE LIBRARY — 
Highly Endorsed — 1001 
Facts — Over 13r>2 Pages — 
G25 Illustrations, Diagrams 
of Parts. Presents Impor- 
tant Subjects of Modern 
Radio. Television, Indus- 
trial Electronics, P.M., Pub- 
lic Address Systems, Auto, 
Marine & Aircraft Radio, 
Phonograph Pick-TJps, etc. 

IT PAYS TO KNOW! 
The Basic Principles — 
Construction — Installation 
— Operation — Repairs — 
Trouble Shooting. Shows 
How to get Sharp, Clear 
T.V. Pictures. Install Aeri- 
als — How to Test. Explains 
Color Systems, Methods of 
Conversion, Terms, etc. In- 
cludes Ultra Higli Fre- 
quency (TJ.H.F.) — Valu- 
able for Quick Ready Ref- i 
erence & Home Study. Tells How to Solve T.V. 
& Radio Troubles — Answers Your Questions. 
Get this Information for Yourself. 
7 DAY TEST— ASK TO SEE IT! 



CLEAR W PICTURE 
PERMANENT £1 

INSTALLATION— SI 




-MAIL ORDER- 



AUDEL, Publishers. 49 W. 23 St., N.Y. 10, N.Y. 

Mall AUDELS T. V. RADIO SERVICE LIBRARY 2 Vols. $6 on 7 
days free trial. If 0. K. I will remit $1 in 7 days and $1 monthly 
until $6 is paid. Otherwise I will return them. 
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TV 

TOWER 



Permanent, one-man tower erection 

— fewer guy wires — no special tools. 
Offer better reception at lowest cost 

— eliminate mounting troubles and 
service calls. 



Adapter locks 
mast or serves 
as rotor bracket 



Employed by_ 
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The type 79 stabilizer tube takes 
the place of two voltage-regulator tubes 
but has the disadvantage that it re- 
quires heater current. It cuts off at 
high signal levels though, so it is more 
economical as far as d.c, power is con- 
cerned. It is operated at about zero 
bias and draws 10 milliamperes at no 
signal. As the signal is increased the 
screen current of the 6L6's increases, 
resulting in lower screen voltage. This 
increases the bias on the 79 and its 
plate current falls, thus tending to 
keep the screen voltage constant. At 
the same time the cathode voltage of 
the GL6's rises due to an increase in 
plate current. This also increases the 
bias on the 79 and thus stabilizes the 
screen voltage. 

Because the increase in screen cur- 
rent comes from the plate current of 
the 79, the current through the cathode 
resistor is more nearly constant so 
some cathode voltage stabilization re- 
sults too. The cutoff occurs at about 
18 watts output; above this level no 
further regulation is possible. The ef- 
fect of the stabilizer tube is to increase 
both gain and fidelity. 

It is common practice to connect the 
chassis to both sides of the a.c. line 
through capacitors. This places the 
chassis midway between line voltage 
and ground. Less hum results if only 
one capacitor is used and the a.c. plug 
is inserted the way that causes the 
least hum. 

The tone controls provide attenua- 
tion of either highs or lows or both. 
The bass attenuation is obtained by 
decreasing the size of the blocking 
capacitors. This method does not give 
continuous control but does produce a 
desirable attenuation curve. The small- 
est capacitor is for use with speakers 
having a high cutoff frequency or for 
setups where a high-pitched output 
helps to overcome noise. It is best to 
reduce the master gain when changing 
the bass response, otherwise a definite 
thud will be heard. (Resistors of sev- 
eral megohms from each of the switch 
contacts to chassis will minimize this 
condition. — Editor) To use the amplifier 
for high-quality music a fourth tap 
should be added with an .05-/zf capac- 
itor. This will extend the response to 
much lower frequencies. 

The potentiometer across the heater 
supply balances out hum. It should be 
adjusted with one channel and the 
master gain on full. If 6SJ7's are used, 
this adjustment is very necessary as 
these are inferior to 6J7's both as to 
hum and microphonics. It is necessary 
to use shields over the grid caps, espe- 
cially if the amplifier is not shielded. 

The output meter enables the oper- 
ator to maintain a constant level. Thus 
the scale used isn't very important. 
The meter shown in the photo has two 
scales, one linear and the other cali- 
brated in db. The db calibration is use- 
ful on a sound truck in areas having 
ordinances specifying the maximum 
audio level. Of course, the sound level 
would also depend on the efficiency of 
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AUDIO— HIGH FIDELITY 

the speakers. The meter is mounted on 
the inside of the chassis and a piece of 
plexiglas on the outside protects the 
glass. 

Because oil capacitors are used, the 
chassis size (8 x 17 x 5 inches) is 
rather large. It is constructed of 20- 
gauge galvanized iron. Two oil capac- 
itors were soldered on before it was 
painted. Because paint often does not 
adhere well to galvanized iron, other 
constructors may prefer using electro- 
lytic capacitors and a smaller, standard- 
size chassis. The oil-capacitor block, 
obtained from a type CI Autopilot 
amplifier, is very convenient to mount 
resistors on and reduces congestion 
around the front end of the chassis. 
The extra-large decoupling capacitor 
CI costs only about a dollar more than 
a 40-fif unit and greatly reduces hum. 
If you want to extend the low-frequency 
response, this capacitor will help pre- 
vent motorboating at extremely low 
frequencies. The Acrosound transform- 
er seems to have a healthy output down 
to 2 or 3 cycles and it takes a large 
capacitor to be effective at that fre- 
quency. 

The headphone circuit is intended 
for 500-ohm war-surplus phones. If 
high-impedance phones are used, it may 
be necessary to use a higher resistance 
control and to obtain the voltage from 
the 16-ohm tap. 

Performance of the amplifier is good 
although the power output is a little 
low, perhaps because the output trans- 
former is designed for fidelity rather 
than efficiency. Up to 16 watts the 
distortion does not exceed 0.7 % from 
50 to 7,500 cycles. At 20 watts, distor- 
tion is 5% or more; a relatively low 
percentage. 

With all gain controls at minimum, 
the noise level is 70 db below 16 watts. 
With the master gain on full but all 
channels off, the level is 60 db down. 
With one channel wide open, it is 50 db. 
This is definitely audible but not annoy- 
ing: it is a rushing sound originating 
in the grid resistor of the first stage. 
Any low-resistance input source, such 
as a dynamic microphone or a magnetic 
cartridge, would reduce this noise by 
shorting out the grid resistor. If a 
crystal pickup is used, it could be con- 
nected to the top of the master gain 
control. A more satisfactory method 
would be to use a voltage divider to 
cut its output to 6 or 8 millivolts and 
use it on one of the microphone chan- 
nels. 

Feedback howl is one of the sound 
man's greatest problems. The most 
important factor causing this is a peak 
in the response from microphone to 
room acoustics. A high-fidelity ampli- 
fier with a lot of feedback from the 
speaker voice coils will not only be 
peak-free itself but will correct the 
speakers, reducing their peaks. This 
will permit a higher usable sound out- 
put. Good-quality cardioid type micro- 
phones and careful speaker placement 
will complete a satisfactory sound in- 
stallation. END 
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PRE-FAB 



COLLIN 

AUDIO PRODUCTS CO. 



TUNERS 

and 

RECEIVERS 



lNOW! 

- 1 wl + h 



Each Collins Tuner Kit it complete with 
punched chassis, tubes, power transformer, 
power supply components, hardware, dial 
assembly, tuning eye, knobs, wire, etc., as 
wefl as the completed sub-assemblies: FM 
tuning units, AM tuning units, II ampli- 
fiers, etc., where applicable AH sub- 
assemblies wired, tested and aligned at 
the factory make Collins Pre-Fab Kits easy 
to assemble even without technical knowl- 
edge. The end result is a fine, hiqh qual- 
ity, high fidelity instrument at often less 
than half the cost — because you helped 
make it and bought it direct from the 
factory. 





FMF-3 Tuning Unit 

with AFC $18.75 
The best for FM. The most sensitive 
and most selective type of "front end" 
on the market. 6 to 10 microvolts sen. 
sitivity. Image ratio 500 to 1 . 6J6 
tuned RF stage, 6AG5 converter, 6C4 
oscillator. Permeability tuned, stable 
and drift-free. Chassis plate measures 
6V2"x4V2". In combination with the 
IF-6 amplifier, the higiest order of 
sensitivity on FM can be attained. 
Tubes incfuded as well as schematic 
and instructions. Draws 30 mo. Ship- 
ping weight FMF-3: 2Vi lbs. Dial avail- 
able @ $3.85. 



IF-6 Amplifier 

6 Tubes. Shipping Wgt. 3 lbs. 



19" 



FOR USERS OF COUINS TUNERS: 

Receive $5.00 credit toward the new 
FMF-3A front end! Mail us your old 
front end with $13.75 and we will send 
you the new, improved FMF-3 A with 
AFC, or, remit the full amount of 
$18.75 and when we receive your old 
unit in return a check will be mailed 
you for $5.00. 




AM-4 Tuning Unit 



Tops in AM superhet performance! A 
3-gang tuning condenser give* 3 tuned 
stages with high sensitivity and se- 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme- 
diate use. Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6AT6 
detector.- Draws 30 ma @ 220 volts. 
Mounts on a chassis plate measuring 
A"x7W. Shipping weight 2V2 lbs. 
Dial available at $3.35. 



FM Tuner KB 

with AFC S&8.50 
The FM-l \ tuner is available in kit form .vith the 
IF Amplifier mc- unfed in the chassis, wired and 
tested by us, Ycu mount the completed RF Tuning 
Unit and power sup sly, thei after some simple 
wiring, it's all set M operate. 11 tubes: 6J6 RF 
amp, 6AG5 converter, 6C4 otcillator, 6BA6 1st IF, 
(2) 6AU6 2nd and 3rJ IF, (2) 6AU6 limiters, 6AL5 
discriminator, 6AL7-CT double tuning eye 5Y3-GT 
rectifier. Sensitivity <» to 10 microvolts, less than 
Vl of 1% distortion, 20 to 20,000 cycle response 
with 2DB variation Chassis dimension;. \2 y h" 
wide, 8" deep, 7" high. Illustrated manual sup- 
plied. Shipping weight 14 lbs. 




$7750 

FM/AM Timet Kit # # 

with AFC 581. GO 
The original li tub; deluxe FM/AM pte-fab kit 
redesigned on a srraller chassis. The tuner now 
measures 14" wide by 12" deep by 7Vi" high. 
This attractive new ronj and dial assembly opens 
up new applications where space is at a premium. 
Kit included everything necessary to put it into 
operation — punch* d chassis, tubes, wired and 
aligned components, po<ver supply, hardware, etc. 
Kit comprises FI»\F 5 tuning unit, IF-6 amplifier, 
AM-4 AM tuning unit, magic 
eye assembly and complete 
instructions. All tubus included. 
Shipping weight H Ibi. 

!~To Collin* Audit ProdWtt Co. int. RE-2 

• P O 6o* 366. Weitfeli, N. ). 
| T«l WEirfield 2-4390 

• □ FM Tuner Kit □ FM/AMTun*r Kit CD FMF 3 Tuning Unit 
| □ with AFC □ with AFC □ with AFC 
|D IF-6 Amplifier □ AM-4 Tuning Unit 

| NAME. _ - 

| ADDRESS — 

| CITY - - STATE 

| Amount for Kil % ... S»C weigh!*, odd ihipp.ng :o»l $ - 

J Totol amount endowd $ Chrck □ MOne* Ordff □ 

f9 
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Engineering 




ENGINEERS, E. E or PHYSICS 
GRADUATES, for preparation 
of technical manuals... 



HUGHES RESEARCH AND 
DEVELOPMENT LABORATORIES' 

expanding program for pro- 
duction of radar y electronic 
digital computers, guided 
missiles and other military 
advanced electronic systems 
and devices requires the 
following: 



II ELECTRICAL ENGINEERING AND 

PHYSICS GRADUATES to prepare 
operating, servicing and over- 
hauling instructions for complex 
electronic equipment. Those 
with previous maintenance 
experience on military equip- 
ment preferred. Writers will 
participate in a three-month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assignments. 

H ENGINEERS EXPERIENCED in the 

writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step-by-step with the 
people designing, developing 
and manufacturing the products 
involved. Experience in the 
writing of engineering reports 
is of value. 



HOW TO APPLY 



Write full details 

of your qualifications to 



HUGHES 



Research and Development 
Laboratories 

SCIENTIFIC AND ENGINEERING STAFF 

Culver City, Los Angeles County 
California 

Assurance is required that relocation 

of the applicant will not cause disruption 

of an urgent military project. 
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ELECTROSTATIC TWEETER 

By MARVIN HOBBS* 



THE new low-voltage electrostatic 
speakers now used in some sets (see 
"New Electrostatic Speakers" in the 
October 1954 issue) are usually con- 
nected to the plate of one of the output 
tubes through a high-pass dividing net- 
work. This connection is impractical for 
home audio enthusiasts who may wish 
to add one or more electrostatic tweeters 
to their existing system. There is the 
danger of postive feedback resulting 
from coupling between the amplifier 
input and the tweeter and its coupling 
network. Too, there is a considerable 
variation in the d.c. voltage available 
at the plates of output tubes in popular 
equipment. A further disadvantage is 
that the speaker does not receive full 



ELECTROSTATIC SPKR 





Fig. 1— Schematic of the A.R.F. 701. 

benefit of the even-harmonic cancel- 
lation characteristic of the push-pull 
output circuit. 

To minimize these effects in adapting 
electrostatic tweeters to existing equip- 
ment, A.R.F. Products has introduced 
the series 701 and 702 electrostatic 
tweeters with built-in power supply and 
low-impedance input. Fig. 1 shows the 
circuit of the 701, a single-tweeter unit, 
with crossover around 6 kc. Audio for 

♦Consulting Engineer, A.R.F. Products 



Fig. 2 — The 702 using dual tweeters. 

the tweeter is taken from the secondary 
of the amplifier's output transformer. 
A step-up transformer in the tweeter 
package matches a 4-, 8- or 16-ohm 
input and develops the maximum drive 
of about 60 volts r.m.s. in the range of 
7 to 20 kc. Polarizing voltage — about 
250 d.c. — is supplied by a small power 
transformer and rectifier. Fig. 2 shows 
the chassis of the model 702, using dual 
electrostatic tweeters. 

The electrostatic tweeters are flat 
with an area of approximately 8.5 
square inches each. They may be used 
with any amplifier delivering up to 10 
watts. The response of the tweeters is 
flat within 3 db from 7,000 to 20,000 
cycles. 

The single- and dual-tweeter packages 
are supplied with matching transformer 
and crossover network. Both are avail- 
able with and without polarizing supply 
and cabinet. The speaker in the 701 is 
tilted from the vertical in its cabinet 
to increase high-frequency distribution 
when placed atop a low-frequency en- 
closure of medium height. In the 702 
the tweeters are also set at slight angles 
to the front to increase the horizontal 
spread. end 



CONSTANT-TRACKING PLAYBACK ARM 



A new and revolutionary playback 
tone arm resembling an overhead drive 
recording lathe is a recent development 
of Krai Products, of Philadelphia, Pa. 
Called the Trans Linear, the new arm 
continually follows the tracking angle 
of the recorder, thereby eliminating 
tracking distortion on playback. 

Available in 12- and 16-inch models, 
the arm is easily installed on any turn- 
table. Height, stylus pressure and 
leveling adjustments are simple. Stand- 
ard cartridges like the Fairchild, G-E 
and Pickering are simply slipped into 
place and clamped with a thumb lock. 
A calibrated indexing strip may be 
fastened to the front of the housing to 
simplify pin-point positioning of the 
stylus in any band or groove on the 
record. Accidental damage to the record 



or stylus in the play and off positions 
is prevented by a safety lock. The arm 
swings to one side for easy record place- 
ment and removal. 
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GILDING 
THE 



Improving the performance 
of the Junior and Milady's 
Golden Ear amplifiers 



GOLDEN EARS 



By JOSEPH MARSHALL 



A NY design is capable of improve- 
/\ ment and Golden Ear am- 
/ \ plifiers are no exceptions. The 
* original articles in Radio-EleC- 

troniCS produced an unusually large 
number of letters with comments and 
reports from readers who either had 
constructed a Golden Ear amplifier or 
were doing so. A few letters reported 
troubles, a very large number reported 
happy results, and some suggested 
improvements or modifications. Inspired 
by this interest I have been doing a 
great deal more work with and made 
several improvements in the circuit. 
Some of these were included in "Mi- 
lady's Golden Ear" (April, 1954) and 
others will be found in a new labora- 
tory model which I hope to describe in 
this magazine shortly. Meanwhile, it 
seemed appropriate to report on the 
improvements and how they can be 
applied to existing Golden Ears. 

Outer Feedback Loop 

Several correspondents noted that 
there was a limit to the improvement 
in reducing distortion which could be 
obtained by increasing feedback in the 
outer loop. In most cases applying 
14 db or a little more in the outer loop, 
in addition to the 14 db in the inner 
loop, produced a reduction in distor- 
tion. But in some instances, an increase 
beyond 14 db did not produce any 
further improvement and sometimes 
even increased distortion. There are 
two reasons for this and two cures. 

In the original design the outer loop 
applied feedback from the voice coil 
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of the output transformer to one of the 
cathodes of the input pair of cathode 
followers. This places the feedback 
resistor and the voice coil in shunt with 
the cathode resistor and, therefore, 
reduces the net or effective cathode 
resistance. This produces unbalance. 
The unbalance can be corrected by the 
balance control. However, the size of 
the feedback resistor decreases as feed- 
back is increased. If the resistor is 
too small, the cathode resistance of 
the input tube is reduced to the point 
that the tube is underbiased. This is 
not likely to occur with the Junior ver- 
sion ( November, 1953) which takes 
feedback from a 500-ohm tap and there- 
fore uses a high value of feedback 
resistor. But when a 16- or 8-ohm tap 
is used, the feedback resistor may be 
as low as 10,000 ohms and even less; 
and this does throw the input stage out 
of its normal bias range. 

There is a very simple solution. Feed- 
back can be applied to the grid of the 
bottom tube — the off-grid — through a 
voltage divider as indicated in Figs. 1, 
2. This way the feedback network has 
no influence whatever on the static 
values of the input stages. The voltage 
fed back must be in phase with the 
signal, rather than out of phase as is 
the case with normal types of feedback. 
The feedback action here is obtained 
through the fact that the inverter is 
a differential amplifier. When in-phase 
signals of the same frequency are fed 
into both grids, the weaker subtracts 
from the stronger; if both are equal, 
they cancel each other out completely. 



When an amplifier is wired, there is 
a 50-50 chance that the voltage from 
the top end of the voice coil will be in 
phase. If it is, feedback will be nega- 
tive. This will be evidenced by lower 
volume or output level. If the applied 
signal is out pf phase, you will get 
positive feedback, evidenced by a rise 
in volume or, more probably, motor- 
boating. When this occurs, the phase 
must be reversed. The easiest way to 
do this is to reverse the input grids. 
Phase can also be reversed by reversing 
the primary leads on the output trans- 
former but it is usually simpler to 
reverse the input grids. 

The values specified in the diagrams 
were suggested by Dave Hafler of Acro- 
sound — who first applied this scheme 
after mutual discussion — and work very 
well. There is no reason to suppose, 
however, that other values wouldn't 
work as well. To determine the optimum 
value of feedback resistor the following 
is recommended : 

Connect temporarily a potentiometer 
of around 10,000 ohms (for 8- or 16- 
ohm voice coils) or 25,000 ohms maxi- 
mum for 500-ohm voice coils as a feed- 
back control. Apply a resistive load 
or, if you mast use a speaker load, 
disconnect th* tweeters. Adjust the 
potentiometer downward until the am- 
plifier breaks into parasitic oscillation. 
This condition can be determined by 
hooking up the a.c. probe of a v.t.v.m. 
across the voice coil. Adjust any signal 
input to produce say a 1-voit reading 
on the v.t.v.m. Now reduce the value 
of the potentiometer resistance. The 
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_ I2AX7 

i _ 

1 1.5 MEG 



XTAL OR CERAMIC I2 AU7 

PICKUP INPUT 



I2AU7 



A-W- 



6V6(2) 




II7VAC ■ ( ?T 

.01 r 



5Y3-GT 



^90MA "/-I A J 



E= 

v ~- 6.3V /4.5A 1 



4 ^20/4»W 



Dashed lines indicate circuit changes. 
The dashed 2,200-ohm cathode re- 
sistors are suggested for new con- 
struction only — improvement is not 
great enough to warrant changing ex- 
isting amplifiers. 



* TO HTR5 

Fig. 1 — Schematic diagram of the revised Junior Golden Ear amplifier* 



I2AU7 I2AX7 



I2AX7 



614(2) 




"0A2 OR 0D3 *5X OR MATCHED - | 234 567 89 10 

Fig. 2 — Schematic diagram of the improved Milady's Golden Ear amplifier. 











WITHOUT PRECOmPENSATION 






WITH PRECOM^NSATION 
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I/2I2AX7 0R 6AV6 




Fig. 3 — Checking feedback phase shift. 

reading on the v.t.v.m. will decrease 
to a point and then it will either rise 
violently, which will indicate ultrasonic 
oscillation, or oscillate slowly, indicating 
subsonic oscillation. Now back off until 
the oscillation ceases. To be absolutely 
sure of stability, you can leave the 
v.t.v.m. connected while playing a few 
records. If the needle of the meter 
doesn't take a sudden rise and does 
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Fig. 4 — Hi-fi ceramic pickup equalizer. 

not begin to oscillate, the feedback is 
O.K. If oscillation is produced, how- 
ever, by a sudden shock or peak input, 
back off a little more and try again. 
Measure the used portion of the poten- 
tiometer and wire in a resistor of about 
the same, but not lower, value. 

Any Golden Ear should take 14 db 
or a little more with no sign of in- 
stability. This will be provided by a 



resistor of around 4,300 to 4,700 ohms 
with a 16-ohm voice coil. Under no 
circumstances try this procedure with 
the tweeters connected to the amplifier 
— the oscillation may burn them out. 

Increasing gain of Junior Golden Ear 

I have already confessed (in the 
article describing Milady's Golden Ear) 
that I deliberately held down the gain 
of the Junior Golden Ear amplifier in 
favor of a large amount of current 
feedback to raise the high-frequency 
response. I reasoned that most people, 
and certainly my sister for whom the 
amplifier was originally designed, never 
used more than 500 milliwatts of out- 
put. It turned out that many readers 
wanted 6 to 8 watts with a reasonable 
input voltage. There are several ways 
in which the gain can be increased and 
of these I recommend two. 

The first requires no change in tubes 
and only a slight change in circuit 
(Fig. 1). The principal changes from 
the original circuit are: shunting the 
cathodes of the 12AU7 drivers with a 
15,000-ohm resistor, reducing current 
feedback to 6 db; and reducing the 
value of the feedback resistors in the 
inner loop to 220,000 ohms. The feed- 
back capacitors remain the same. This 
combination produces about 14 db of 
feedback. The bass boost is increased 
and therefore the phase shift is even 
more compensated. As a result the new 
version is even flatter at the low end. 
Indeed, the 20-cycle square-wave re- 
sponse will astonish anyone who sees 
it and notes the size of the output 
transformer producing it. I have also 
included the new outer feedback loop 
in this new version. 

In the original Junior a bleeder was 
used in the power supply to reduce 
voltages for the input stages. This 
bleeder increased the current drain and 
heating. The new version uses a simple 
series dropping resistor and a high- 
resistance divider for the filament bias- 
ing. Some would like to add a VR tube 
for decoupling. This is easily done by 
replacing the capacitor with a VR 
tube (Fig. 2). 

Even greater sensitivity is possible 
by using a 12AX7 or 6SL7 driver in- 
stead of the 12AU7 or 6SN7. This is 
the same front end used in Milady and 
now standard for all Golden Ears. In 
the new version the inverter tube, as 
well as the driver, is neutralized. This 
improves the high-frequency response. 

Many readers have asked if the UTC 
S-16 transformer which is larger and 
has a 30% ratio of primary taps 
wouldn't be a better choice than the 
S-15 originally specified. The answer 
is yes; but the S-15 works fine. The 
Acrosound TO-310 can also be used. The 
only change will be in the feedback 
resistor of the outer loop, which should 
be aiound 4,300 ohms, from the 16-ohm 
terminal. 

If you want to use a loudness control 
with these more sensitive versions, the 
Centralab Senior Compentrol is recom- 
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THE NEWEST STAR IN THE JFD RAINBOW ANTENNA GALAXY 

Q sun From JFD, the fountainhead of Antenna development 
N As sensitive in signal attraction as the Moon 
As beautiful as Venus 
Q MERCURY As quick to install as Mercu" 

tl SATURN As spectacular as Saturn 
% JUPITER As outstanding as Jupiter 



It's out of this world! ... A radical new departure in 
all-channel black and white or color performance -featur- 
ing the JFD Hi-Plex folded dipole system — the greatest 
antenna advance since the origin of the Inline Yagi. 




MODEl 

SX711 



LIST 

Single $25.50 
SX711S* Stacked $52.50 

* Complete with Hi-Gain Stacking Transformers 



I MJUil^As powerful as Mars 



Look to JFD for Engineering Leadership! 




THE INLINE YAGI! 




N-T. E N N A 



/VOW- 2 GREAT IF 



JtAINBOW ARRAYS TO CHOOSE FROM: 

1. Jet-Helix featuring the new JFD Flaf Plane Helical-Conical Concept. 

2. Star-Helix featuring the new JFD Inline Helical-Yagi Concept. 



TOM( 



;ows colo 



.orkc 

A giant in black and white performance- Flat 
microwave type helical section composed oi individual 
non- linear additive collectors, each tuned separately for 
highest gain and sharpest directivity on one High band 
channel. 

Revolutionary new Hi-Plex folded dipole design trans- 
forms low band collector into 3 half wave length an- 
tennas that develop highest in-phase current on high 
band. Result: sustained high signal magnitude on all 
low and high band channels — plus sharp forward uni- 
directional response. 

A giant in color performance! Possesses consistently 
flat gain across the spectrum, uniformly high signal to 
noise ratio, narrow beam width, and close 300 ohm im- 
pedance match essential for fidelity color reception. 

Special matching Booster Transformer permits close 
stacking for maximum high band response and electrical 
wide stacking for optimum low band response. 

Inline designed for physically streamlined appear- 
ance. Maximum eye-appeal. Minimum wind resistance. 

Completely preassembled. Just flip elements into 
place. New "Hi-Tension" aluminum brackets lock ele- 
ments permanently in place. No tools. No screws. 

Built for permanence — constructed of matchless 
aluminum by ALCOA. 

300 ohm impedance for 100% signal transfer. 



COMPARE THE PERFORMANCE OF THE STAR HELIX WITH ANY VHF 
ANTENNA YOU ARE NOW USING! 



- 



TENNA TODAY! 

Highest Front-to-Back Ratio ever in Broad Band design 



HERE'S HOW 
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THE JFD HI-PLEX SYSTEM 


WORKS! 
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Current Distribution 
(Channels 2-6) 



Current Distribution 
(Channels 7-13) 
Without Helix 



develops maximum in-phase current across its 
length on low band channels 2 to 6. Entire 
dipole length acts as effective capturing device 
because it operates totally on fundamental 
frequenc^Lmimpeded by additional radiating 
devices used in other broad band systems to 
raise high bond gain. 



Current Distribution 
resulting from 

connection of Helix 
(channels 7-13) 



ON HIGH BAND 

When operating on high band frequencies, 
JFD Hi-Plex phasers transform each low-band 
collector extremity into separate high band 
dipoles. These electrically isolated elements 
function as independent collectors operating on 
their fundamental frequency, each developing 
ximum in-phase current on channels 7 to 13. 
Out-of-phase voltage of center section of folded 
dipole is minimized and isolated from other 
high band dipoles by blocking action of two 
anterior high band phasing elements. 

OTH LOW AND HIGH BANDS 

Special phasing harness feeds channel 7 to 13 
energy produced by flat plane helix into Hi-Plex 
collector in same phase and magnitude of other 
2 high band dipoles. Result in in-phase additive 
operation of 3 half-wave antennas balanced 
for increased high band 
gain and unlimited signal 
strength on low band chan- 
nels — P/us -300 ohm' im- 
pedance to ossure 100% 
energy transfer . 





IP MANUFACTURING CO., INC. Brooklyn 4, New York 



Today's Fastest In- 
stalling Broad Band 
Antenna! As Easy to 
Handle as Power 
Steering. The Slow- 
est Part Is Opening 
the carton! Remark' 
able new JFD Hi-Ten- 
sion Aluminum 
Bracket Design Cuts 
Installation Time 
250%. No tools or 
labor necessary. No 
screws or hardware 
to tighten. Just flip 
elements into place. 

INTERNATIONAL DIVISION 

15 Moore Street, New York 4, U. S. A. 
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mended. The gain is so much higher 
that the input signal may well have to 
be cut to one-half or less. This might 
produce too much boosting of highs or 
lows with the Junior Compentrol. The 
Senior Compentrol allows adjustment 
of both level and compensation. 

If you now have an amplifier using 
pentode-connected 6V6\ 6K6's or 6L6's, 
or an output transformer which does 
not have taps for Ultra-Linear opera- 
tion, the circuit is easily modified. The 
only change is that of providing proper 
screen voltage. Since in most cases 
the screens can operate with the same 
voltages as the plates, connecting the 
screens to the center tap of the trans- 
former primary will be O.K. Other- 
wise the circuit remains unchanged. 

Extending high-frequency response 

In Milady's Golden Ear and other 
versions using Acrosound output trans- 
formers flat to about 100 kc and having 
resonant peaks between 120 and 200 
kc, the amount of feedback possible in 
the outer loop is limited by the phase 
shift in the ultrasonic region; after a 
certain point the amplifier bursts into 
oscillation. Moreover, even when out- 
right and continuous oscillation does 
not occur, the transient response 
suffers. A 20-kc square wave may have 
very steep sides but the top, instead 
of being flat, may be extremely un- 
stable (Fig. 3-a). The cure for this 
is to reduce the phase shift at the high 
end so that even at the resonant fre- 
quency it is less than 180' . A common 
way is to build a phase-shift network 
into the feedback loop by shunting the 
feedback resistor with a suitable capac- 
itor, as indicated in the feedback loop 
of Fig. 2. 

The exact value of this capacitor 
will vary with the circumstances and 
the transformer. With most Acrosound 
transformers a combination of R-C 
having a constant of 10 microseconds 
will do the job. This will be achieved 
if the resistance of the feedback re- 
sistor in ohms and the capacitance in 
microfarads produce the product 1. 
For example, a 4,700-ohm resistor will 
need a capacitor of about .0002 /if; a 
4,000-ohm resistor, .00025 fti f and a 
3,000-ohm resistor, .00033 pf. 

A more exact correction can be 
obtained with the help of a scope and 
a 10-kc or 20-kc square wave. The 
scope will show, not a flat top, but one 
with a great deal of wiggle. Try vari- 
ous capacitances across the feedback 
resistor and choose the one which pro- 
duces the flattest top and the least 
wiggle. 

This measure is not always fully 
effective, especially if a large amount 
of feedback is desired. The Golden Ear 
circuit however produces a unique 
opportunity for a further improvement 
by precompensating the phase shift at 
the high end. All that is necessary is 
a small capacitance from cathode to 
cathode of the driver stage. Here is 
how it works: 



Defies Weather*... 




model gx ceramic 



® 



DATA ON THE MODEL GX 



TYPE • Ceramic cartridge 
with single 1 -mil osmium 
needle for 33 Vj and 
45 rpm use. Also avail- 
able with 2-mil needle 
for 3-speed players 

OUTPUT • Develops 
0.6 volt at 33Vj rpm 
...0.8 volt at 45 rpm 

TRACKING PRESSURE 
7.0 gr. 

CUTOFF FREQUENCY 

10,000 C.P.S. 

WEIGHT • 5.0 gr. 



WEBSTER ELECTRIC! h 

reatheria< 



REPLACEMENT CARTRIDGE 
for 33 } jz and 45 rpm use 

• Here is Webster electrics answer 
to the wide demand for a high quality, 
small-sized, durable ceramic replace- 
ment cartridge- The new M octal GX 
defies any weather and climate— its 
ceramic construction enables it to 
withstand extremes of temperature 
and humidity. 

It is designed especially for fast 
on-the-spot replacement in any 
standard RMA mounting, such as 
the Columbia 33^— also in all HCV 45 
record players {}/{ to h /% mounting). 

Stock and sell this new ceramic 
member of the famous Featheride 
family for added sales and profits* 
Write today for full information. 



WEBSTER 



RACINE 



ELECTRIC 

WISCONSIN 



"Where Quality is o Responsibility ai-d Fair Dealing an Obligation" 
WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN • EST. 1 909 



FEBRUARY 1955 
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> Frequency Range: 20-20,000 cps. 

> Lowest noise level • Uniform sensitivity 

> Minimum amplitude variation • Less distortion 



600 feet on plastic reel 
1200 feet on plastic reel 



net $2.10 

net 3.30 

2400 feet on plastic reel— m m\ 7.71 

At All Leading Sound Dealers 

ORRADIO INDUSTRIES, INC. 

OPELIK A, ALABAMA 

Eiport Division: Morhan Exporting Corp., New York 
' In Canada: Atlas Radio Corp., Ltd., Toronto 
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FINEST TAPE 

YOUR RECORDER 
CAN USE 





TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 

Come to the Great Shops of Coyne in Chicago. Get 
practical training in opportunity field!* — TELEVI- 
SION-RADIO —ELECTRICITY — ELECTRON- 
ICS— vital in Defense Program. Prepare now lor a bet- 
ter job In Industry or better service rating. 

Approved for Veterans 
Finance Plan — Enroll now. pay most of tuition later. 
If you need part-time work to help out with living ex- 
penses while at Coyne, we'll help you get it* Special 
tuition plan for men Of Draft Age. 
TDCC Rfifltf Clip coupon for Big Free Illus* 
ri\tt DUim Uate d Book. No salesman will 
call. Act NOW. 

B. W. Cook*. President A TECHNICAL TWADE 

INSTITUTE CHARTERED 
NOT FOR PROFIT 
Established 1899 
SOO S. Paulina. Chicago 

ELECTRICITY ★ TELEVISION 
RADIO * REFRIGERATION * ELECTRONICS 



B. W. COOKE. Pres. 
COYNE School 

500 S. Paulina St. Chicago 12. III. Dept. 25-81 H , 

Send FREE BOOK and full detai la on : | 
D TELEVISION-RADIO □ ELECTRICITY 

NAME | 

ADDRESS , | 
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* CATHODE RAY TUBE SPECIALS * 

if ONE YEAR GUARANTEE * 



O.E. 

10BP4A 

10FP4A 

X2KP4A 

12LP4A 

12QP4A B1014 
Dumont 
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15DP4, B10I4 

Dumont 
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24.45 
18.75 
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. 28. 35 
25.25 

. 28.50 
26.50 
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34. SO 
39.75 
34.00 

3B.50 
41.50 
30.00 
37 50 
42.00 
32.80 
37.35 
78.50 
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12LP4 
12LP4A 
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12UP4A . 
14CP4 
1SOP4 
16KP4 .. 
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1GCP4 or 
16FP4 . 
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24AP4 . 
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13.95 
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11.90 
14.50 
IS. GO 
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17.50 
17. 50 

17 50 
17. 50 
23. OO 
19. OO 
23. SO 
21 OO 

18 50 
24. 50 
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23. OO 
24. OO 
23. 90 
24. 90 
23 95 
25. 50 
26. 50 
49. OO 
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AUTOMATIC CUSTOM. BUILT RADIOS for Plymouth. 
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We carry a complete stock Of MI-FIDELITY and 
SOUND EQUIPMENT. Send US your requests. We . 
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purpose and trmim itting types, and all electronic . 
parts and equipment at lowest prices Send us a Jf 
list of your requirements for Prompt quotations. 
Terms: 20% with order. Balance COD. All prices 
FOB. NEW YORK Warehouse, Minimum order $5.00. 
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Dept. RE. 2. 
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The capacitor shunts the feedback 
loop and therefore limits the feedback. 
But the shunt varies with frequency. 
At low frequencies the reactance is so 
high that it has little or no shunting 
effect; but at very high frequencies 
the reactance may be so low that the 
feedback loop is. completely shorted out 
and gain at these frequencies is in- 
creased by up to 20 db. By choosing 
the right value it is possible to taper 
the feedback beyond, let us say, 50 kc, 
thus increasing gain beyond this point 
rapidly. The increase in gain slows 
the phase shift so that whereas pre- 
viously it may have been 180° at 150 
kc, it may now be much less—enough 
less to prevent positive feedback. 

Here, too, the best way of propor- 
tioning this compensation is with a 
scope and a 20-kc square wave, choosing 
the capacitor which either eliminates 
ringing entirely or minimizes it most 
completely. I have not yet determined 
optimum values, but a value of around 
100 nfif appears to be a good average 
for Golden Ears using the Acrosound 
T-300 transformer and between 16 and 
20 db of feedback in the outer loop. 
Fig. 3-b shows the improvement pro- 
duced by the combination of these two 
means in the revised circuit of Milady 
(Fig. 2), with 20 db feedback in the 
outer loop in addition to the 14 db in 
the inner loop. 

Adjusting balance 

In my experiments I discovered a 
most effective method of adjusting 
amplifier balance precisely. It involves 
the use of an IM analyzer or meter. 
Adjust the balance roughly by the 
usual means. Set up the IM analyzer 
and take an IM reading at about 1 watt. 
Now adjust the balance control care- 
fully on both sides of the rough balance 
position for minimum reading on the 
IM. meter. You will find the IM falls 
as the balance control is moved to one 
end or the other. However, if you 
switch to the carrier set position of the 
analyzer, you will see that the output 
has fallen. The correct minimum is 
somewhere near mid-rotation and will 
provide a distinct improvement in IM 
with no decrease — or even with an in- 
crease^ — in output. 

This method can produce an almost 
perfect balance and can reduce distor- 
tion to one-half, one-third or even less. 

The IM meter can also be used the 
same way for adjusting the bias of the 
12AX7 driver in Miladv's Golden Ear 
or others using the same front end. 
This time, however, take an IM read- 
ing close to maximum output and then 
adjust bias for minimum IM. 

Modifying Williamson kits 

Several correspondents have pointed 
out that Williamson type kits are avail- 
able at prices 50% or less than the 
cost of parts for Milady and have asked 
if such kits could be modified. The 
answer is yes and usually very easily. 
Aside from the fact that a couple of 
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On electrolytics- 

FP means 
MALLORY ! 



Look for the two names — Mallory and FP 
— on th? electrolytic capacitors you buy. 
They're your assurance of getting the 
genuine I P design, offering an exclusive 
combination of Mallory -developed features* 

Famous for long life on the shelf and in 
service, they have true fabricated plate 
anodes . . have been built for years to 
operate dependably at 85° C (185° F). 

FP's handle high ripple currents. They Ire 
ideal for voltage doubler applications and 
for selenium rectifier circuits. Their twist 
prong mounting cuts installation tioe 
to seconds* 

Don't accept substitutes. Always 
specify Mallory FP Capacitors to 
be sure of premium performance 
at no extra price. 



BE SURE TO USE 



^ VVj 



Mallory Plascatts® , . . plastic 
tuliular replacements with per- 
manently secured lead? , . . won't 
short out or open prematurely. 



Subminiature Silverlytic* Capce- 
itors . . . only long and 1^" 

in diameter . . . idea for iraii- 
sistors and other mirJalure low- 
voltage circuits. 

*Tradem*rk 



MallorY 



CAPACITORS • CONTROLS • Vi&RATOKS • SWITCHES • ttSISTOKS 
RECTIFIERS • POWER SUPPLIES • FILTERS - MERCURY I ATTERIES 

APPROVED PRECISION PRODUCTS 
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Hmericaii Beauty electric soldering irons 

are making "connections where they count" on the finest radio, 
TV, electronic, telephone and aviation equipment. 

Since 1894— American Beauty Electric Soldering Irons have 
been the standard for dependability, durability and efficiency. 

They are made in many sizes to fit all requirements, but in only 
one quality— the best! 



i 



We also manufacture and stock a wide variety of soldering Tl 
iron tips in special shapes and sizes. Tell us your requirements. Jf 

Write for Descriptive Literature 



AMERICAN ELECTRICAL HEATER COMPANY *S$ &$! 
"~~ DETROIT 2, MICHIGAN 
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tubes, some resistors and capacitors 
may have to be bought, the main prob- 
lem is to find space and provide holes 

I for two more tubes. The two-chassis 
versions of the Williamson kit have 

I an additional hole on each chassis to 

j take interconnecting plugs. These holes 
can be used for tube sockets and the 
interconnecting cable run through 
grommet-lined holes easily drilled. 
Single-chassis models will usually re- 

| quire punching another socket hole. 
If you use a miniature tube (it is all 
right to use a 12AX7 in combination 
with a 6SN7), the hole is small and 
can be made very easily with a %- or 
%-inch drill. 

Some Williamson kits use the triode 
instead of the Ultra-Linear circuitry 
in the output stage and the trans- 
formers provided will not have taps for 
Ultra-Linear use. The only modification 
necessary is to reduce the feedback 
resistors in both loops to two-thirds 
the value for Ultra-Linear operation. 
Triodes have only about two-thirds the 
gain of Ultra-Linear pentodes and to 
get the same feedback factor more 
voltage has to be fed back. 

There are also several Williamson 
6V6 kits— Heathkit A-7B, Knight, etc. 
— which can be converted into Junior 

| Golden Ears. The models which include 
a phono-preamp will provide enough 
holes for tube sockets. 

Equalizer for hi-fi ceramic pickups 

Several readers have asked if there 
is any simple way of modifying the 
input of Junior to permit the use of 
hi-fi ceramic phono cartridges like the 
Sonotone and Electro-Voice Ultra- 
Linear. I offer two possibilities which 
will provide good equalization of the 
new RIAA curve and adequate results 
on other curves. The first is very simple 
and is included in the input of Fig. 1. 
It consists of a switch and a 1.5-meg- 
ohm potentiometer so that the input 
resistance in the phono channel is 2 
megohms, but only 500,000 ohms in the 
other channel. 

The second equalizer (Fig. 4) pro- 
vides exact and variable equalization, 
but requires an additional tube. With 
the volume control about two-thirds on, 
the equalization complements the RIAA 
curve beautifully. As the control is 
turned lower, you get more bass and 
less treble; and as it is turned further 
up, you get more treble and less bass. 
Actually the curve remains fairly flat 
no matter what the position of the 
control. It is merely revolved around 
a pivot at around 1,000 cycles to pro- 
vide varying slopes. The circuit has 
very little net gain when the control is 
less than two- thirds full on. The con- 
trol could be placed on the panel to 
provide continuous equalization control 
to suit the record or taste. If a switch 
is provided as indicated, the circuit 
will give loudness control of bass when 
the tuner is used, as in the Golden Ear 
Control Unit from which the circuit 
was developed. The circuit can be used 
with any amplifier or control unit, end 
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G-C RADIO-TV SERVICE 
CEMENT 

Rboair speaker cones, voice 
et>ls. etc. Waterproof. 
K*U4-2 2oz. tube List $0.60 



G-C BAKELITE CEMENT 

Cement broken cabinets, 
knobs, panels, all plastics. 
No 32-2 2 02. bottle List S0.85 



g-c Fabric & grille 

CLOTH CEMENT 
Cement cloth to metal, plastic 
or wood. Fast-drying. 
Nb. 22-2 2 oz. bottle List $0.65 



G-C ACRYLIC CEMENT 
Cement Lucite, Plexiglas. 
other acrylics. Fast-drying. 
No. 40-2 2 oz. bottle List $0.65 




G-t KOLOI0 ACRYLIC SPRAY 
for UHF-VHF TV and other 
high frequencies. 
No. 6665 12 oz can List Si. 79 



G-C DIAL CABLE TOOL 
Handy for replacing cables or 
dial springs. 

No. 5096 L>t $0.85 



G-C (IQUIOOPE 

Cod dope for all-wave coil 

windings. Fast-drying. 

No. 36-2 2 oz. bottle List 50.65 



G-C PORCELAIN PATCH STICK 

For scratches on refrigerators, 
sinks, etc. Easy to use. 
NO.90B List SD.50 



G-C SHELLAC STICK KIT 

Kit of 10 assorted colors; for 

all woods. Easy to use. 

No. 925 List $2.25 



Ask For These 





G-C TELEVISION TUBE KOAT 

Recoat scratched or peeling 
picture tubes. Fast-drying. 
No. 49-2 2 oz. bottle List 50.95 



G-C RED X TV CORONA OOPE 

Prevents TV high voltage 
corona shorts. Fast-drying. 
No. 50-2 2 oz. bottle List SI.2U 




G-C TV ROLL-AROUND 

Fits all console TV sets, ball- 
bearing, easy to move. 
No. 8957 Lis! $9.95 




RADIO-TV SERVICE AIDS 



at Your Jobber 



G-C Nc. K 47-STRANO 
BR3NZE CABLE 

Tw ted hi ph r bronz 
cable for iials; .040" dia. 
No. 71-25 25 ft. spool LislSl.65 




G-C OlAi POINTER KIT 
Kit of 1Q assorted dial 
pointers. 

No 6610 List $3.25 




G-C TV- RADIO KNOB FELTS 
Biown felt washers to prevent 
scratches. Envelope of 50. 
No J 065- E List $0.45 



G-C TV-RADIO KNOB 
SET SCREWS 

Assorted lengths, slotted, cup 
point. 

No. 1060 50 assorted List $1.10 



G-C TV-RAOIO KNOB PULLER 

Saves time, protects the 
cabinet. 

Nor. 1063 lisl 50.50 



G-C PH SO NEEOLE 

SET SCREWS 
Assorted replacements for all 
cartridges. 

ND.1052-E 7 assorted List $0.45 




G-C PLASTIC TUBING KIT 

Kit of assorted Genflex colors 
and sizes. 

Kg. 535 25 ft. assorted List 51.00 



G-C TV LINE PROTECTIVE 
TUBING 

Protects 300-ohm flat line 
from damage. 

No.*25 Box of 8 ft. List $1.10 



G-C BASEBOARD CLIPS 

Handy to run wire safely 
around room. Envelope of 20. 
No. 8345- E List $0.45 



G-C PILOT 'AMP INSTALLER 
Handy rubier toot for all 
small lamps 

No. 7935 List $0.65 





G-C ALLIGATOR & WRENCH 
ALIGNING TODL 

Combination alligator and 14" 
hex wrench. 

No. 5012 List 50.55 



G CLONG NQSE CLAMP PLIERS 

Jaws closed unless handles 
are squeezed. Straight nose. 
NOJ5192 List 51.00 



G-C SPEED EX SOLDER 
IRON TIPS 

High heat turn-down tip, fits 
V{ irons. 

N«. B74I List $1.00 



G-C TWEEZER KIT 

Handy set of 3 tweezers for 
service work Leatherette case 
No. 7950 List $3.55 



A SK yOUR JOBBER 




fOR THE 



SPECIALS OF THE MONTH 





G-C FYBEROIO FISH PAPER 

For many electrical uses 
around the shop. 

.010* -240 sq. in. roll. 
No. 560 list $0.55 



G-C M NI-MAX STRIP 

For connecting 67!/£ volt "8" 
batteries. 

No. BUS List $0.30 



ft 




G-C PICK-UP TOOL 
Reaches into difficult places 
easily. 

No. 5089 List $1.65 




G C THIN TYPE TEST LEADS 

Slim hand es and test prods, 

50' wire. 

No. 8465 List $2.10 



FREE! 

Your Copy of the big 
illustrated G-C Catalog. 
Send postcard today! 






G-C TV CHASSIS I G-C REAi i G-C POR1 

G-C SPRA-KLEEM \ SUPPORT SPEAKER KIT WIRE Rl 



G-C PORTABLE 
WIRE REEL 



GENERAL CEMENT 
MFG. CO. 

910 Taylor Avenue • Rockford, Illinois 
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DEPENDABLE 



PERFORMANCE 



TWIN-LEAD 



Twin-leads can look alike to the casual glance. It is difficult to 
distinguish between materials and impossible to evaluate electrical 
characteristics without conducting extensive laboratory tests under 
simulated weathering conditions. 

If you do not have the facilities required to conduct such tests 
the only way to protect your business and to provide dependable twin- 
lead installations for your customers is to use twin-leads manufactured 
}Dy reputable manufacturers. 

Using amphenol Twin-Lead gives yon this protection — for 
AMPhenol guarantees every joot oj Twin-Lead sold to be jree jrom 
defects and maintains the strict quality controls necessary to insure 
this guarantee! 



14-056 Standard Flat Twin-Lead 



14-271 AIR-CORE Tubular Twin-Lead* 






14-185 New HEAVY DUTY Twin-Lead 






14-298 Four Conductor Rotator Cable 



Send for your copy 



AMERICAN PHENOLIC CORPORATION 

1830 S. 54th Ave., Chicago 50, 111 
Jn Canada: AMPHENOL CANADA LIMITED Toronto 




*U.S. Pot 2,543,69* 



Vest Pocket Guide 
to Transmitting 
and Receiving 
win-Leads 




ROTATARLE LOOP ANTENNA 
FOR RROADCAST RECEPTION 

A ROOF-TOP rotatable loop antenna 
greatly improves broadcast recep- 
tion in outlying areas where induction 
interference is a problem. It eliminates 
or minimiezs co-channel interference 
when so rotated that the unwanted sta- 
tion is in the null of its response 
pattern. The loop shown in the" photo 
and diagram can be rotated to eliminate 
either of two co-channel stations of 
equal strength when they are separated 
by 30° or more. When a good line filter 
is used at the a.c. input to the receiver, 
the antenna system is completely noise- 
free, even with a brush type motor oper- 
ating on thi same circuit. 

Because tuning a remote loop antenna 
for maximum signal pickup is awkward, 
a novel system was used. The antenna 
actually consists of three separate loops 
(LI, L3 and L5 in the diagram) that 
are closely coupled and tuned to dif- 
ferent frequencies for broad-band per- 
formance. 



L! 

7 TURKS 



L2 L3 

I TURN 6 TURKS 



5Q-300^f 



L4 L5 

I TURN 7 TURNS 



5-l00gyf 



S0-3C0MMf 



TO SET (SEE TEXT)! 



72a RIBBON LINE INSIDE MAST 



Earth gnd 



The antenna is wound with No. 20 
enameled wire forming two 7-turn out- 
side windings (Ll and L5) and a 6- 
turn center winding (L3). Pickup loops 
L2 and L4 have one turn each and are 
wound betwen L3 and the two outer 
windings. All coils are center-tapped. 
Ll, L3 and L5 are tuned by small 
trimmer capacitors. Response is good 
across the band when the coils are tuned 
to my favorite stations on 690, 860 and 
1560 kc. 

The windings form the sides of a 
square with 6-foot diagonals. The frame 
is made from one 8- and one 6-foot 
length of 1% x 1-inch pine. The end 
pieces are H-inch birch plywood notched 
every y% inch to hold the wire in place. 




View of the rotatable loop antenna. 
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This question can't be answered until we learn 
more about the nature of thought. But dial telephone 
systems do simulate many of the processes of the 
human brain. For example, when a number is dialed, 
Bell's newest switching system — 

COUNTS the dial pulses 
REMEMBERS them 

DECIDES ON the best route to a nearby town 
or across the nation 



TESTS to see if the route is clear 

SELECTS an alternate if the first route is busy 

REPORTS difficulties in circuits, if any 

Today's automatic switching reflects the creative think- 
ing of many scientists and engineers at Bell Telephone 
Laboratories. Each year your dial telephone is able 
to do more for you. And this is but one phase of the 
continuing effort to keep your Bell telephone service 
the world's best. 



BELL TELEPHONE LABORATORIES 

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FJELOS 
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The 

Record 

Changer 

with 




3 Speeds 
Fully Automatic 




5^ Get the whole story 



ROCKBAR CORPORATION, Dept. RB-16 
215 East 37th Street, New York 16, N.Y, 

TeM me about JPF and the Collaro RC-54 



Name 



ADDRESS , 

City. Zone State-, 



RADIO 

Several coats of varnish provide in- 
sulation and weatherprooflng. 

The three trimmers are in an i.f. can 
mounted close to the bottom of the loop. 
The loop should be tuned and the i.f. 
can be weather proofed with hard- 
setting wax before the antenna is 
erected on the roof. 

The extra 2 feet on the longer piece 
of the framework permits clamping the 
antenna to the .1*4 -inch TV mast used 
to support it. The centers of all wind- 
ings are connected to the mast, which 
is grounded for lightning protection. 
The l^-inch metal mast is fastened to 
the eaves with strapping and sits in a 
socket drilled in a 2 x 4 nailed to the 
window sill. It can be turned manually 
from the window, or an antenna rotator 
motor could be used. Rotating the loop 
through 180° is sufficient. 

Couple the transmission line to the 
radio through a primary of about 25 
turns of fine wire in place of the ordi- 
nary primary. The new coil is wound 
either on the same form as the sec- 
ondary or on one that will slip over it 

A Faraday shield gives a sharper 
null but greatly decreases the signal 
input so it is not recommended for 
weak-signal areas. The lead-in is 
brought down inside the mast to provide 
shielding. It may be necessary to slip 
a grounded shielded braid over the 72- 
ohm line from the mast base to the 
receiver if the run is long. The first r.f. 
stage of the receiver should be well 
shielded to prevent stray pickup. The 
signal output from a loop antenna is 
lower than from a long-wire type so a 
sensitive receiver is required for good 
performance. — John A. Dewar 

INVENTIONS NEEDED 

The National Inventors Council, in 
cooperation with the armed forces, has 
published a list of technical problems 
confronting the military services. The 
list is published with the hope that the 
publicity given to these problems will 
lead to satisfactory solutions or sug- 
gestions that can be developed into 
solutions. Included in the list are a 
group of subjects — not strictly problems 
— where general technological advances 
are desirable. This list is issued periodi- 
cally and can be obtained free of charge 
from: National Inventors Council, 
U, S. Department of Commerce, Wash- 
ington 25, D. C. 

The following are subjects pertaining 
to the electronic field extracted from 
the list: 

Long-life batteries 
High-power microwave oscillator 
High-frequency recorder 
Coaxial r.f. switch 
Semiconductor material 
Rugged portable ammeter 
Magnetostriction units 
Miniature batteries 

Miniature radio equipment construction 
Electronic telegraph printer 
High-quality synthetic quartz crystals 
High-power electron tubes 
Radiation measuring equipment 
Method of heating dry batteries 
High -voltage power supplies 
Memory circuits 
Homing navigation system 
Ultra-lightweight antenna masts 
Converting heat into electrical energy 
Converting light into electrical energy 
Improved electrolytes 



AIREX S NEW AUTO-FOCUS 
1955 CHANNELOC 630FA4 

Up to 200 Miles Reception • Hi Gain 
Cascode Tuner • 4 Microvolt Sensitivity 
The Perfect Chassis for Fringe Areas 
New Exclusive Advancements 

• Picture always in focus • Hi &. Low Sync Ampli* 
fler • Channeloc-Locks picture & sound together 

• Drift free operation • Automatic Freq. Control 

• Gated A.G.C. • Fringe Area Controt • Full 4 MC. 
Picture Bandwidth • Phono connection & Switch 

• Efficient Retrace Blanking • Automatic Bright- 
ness Control • Full Focus Cosine Yoke • Fused HV 
Power Supply • Molded Plastic Condensers • 6CB6 
Tubes in Video I.F. • Handles up to 24" Rnd 

• Improved Sync System • Auto former fly hack 

• Improved Video amplifl- +. ^ ^ j^ap 
cation • Heavy Duty Power |J 
Transformer • Improved ■ f & %f 
Horizontal Sweep • Full | ^wr Jm 
range 12" Loudspeaker 

• 4 Microvolt Sensitivity L ? SS „ CR Tl i b€ 

• Ready for UHF Stations , 2 » H^i shaker 

• Size 22" x 26" x 24" Tube Mtq. B rackets — 

• With 21" Tnhe Mounted. $6. so 

Detailed Service Manual &. Schematic— $1 .00 



Combination Saving 

s 224" 



FA-4 Chassis 
21" Tube 

Mah. Cons. Cab 



PLASTIC MASKS 

20" and 21" $ 7.95 

24" S14.9S 

27" *S17.95 



TV Picture Tubes 

Standard Brands. Alumin. 
izod. New, Guar. 1 year. 

• 21" Tube $34.95 

• 24" Tube Rect...$S9.9S 

• 27" Tube Rect...S74.95 



Send for Cabinet & 
Parts Catalog 



Hi-Fi 



630-9 TV CHASSIS FOR 24 & 27' TUBES 

• Channeloc-Picture & sound locked together • No 
drift • Reception up to 200 miles • 90 degree deflec- 
tion— 22 KV high voltage power supply • For 24" 
& 27 rect. tubes • Phono connection & switch on 
chassis • Adaptable for color • RMA guarantee. 



$' 



With 12" I TUBE MTG. 



Speaker 



$9,95 



RECORD CHANGER SAVINGS 

VM 1955 Model with turnover tltone dual 

sapphire cartridge $26.50 

Webster. Chicago. 1121 type series with turn. 

over crystal cart _ 26.95 

Webster-Chicago. 1121 type series with G.E. 

RPX 05O Reluctance cart 32.50 

Garrard. RC 80 with 2 plug- in heads 42.75 

Garrard. RC 00 with 2 plug- in heads 59.95 

45 RPM spindle for Garrard 3.37 

G.E. RPX050 dual sapphire Reluctance cart. 6.49 



All merchandise 
Mall & phone ordt._ 
or MO of 20«?fe of items as a de~->Rit. Balance COD 
FOB fact. N. Y. Prices & specifications subject to 
change without notice. 

AIREX RADIO CORP. 

171 Washington St., N. Y. 7 CO 7-5218 



INSIST ON 
THE GENUINE 



QltfCfciC 



#2 



the 10 WAY WRENCH 



WITH 1,001 USES! 



ONLY SA£) 

Small head for hard-to- 
reach places... Fits all 
hex nuts & bolts from 
Ya" to % ", plus 
Va" sq. Finest made, 
rugged, alloy con- 
struction, hard 
chrome fin 



Slightly higher 
W. of Miss. 



overall 




' AT YOUR JOBBER 

.if he cannot supply, write to 

I J.E.S. CO. 

111-47 Lefferts Blvd. 
S. Ozone Park 20, L. 1, N. Y. 



WATCH FOR OUR MARCH ISSUE 
ON SALE FEB. 24 
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WIRES 

and 

CABLES 



Bel den Makes a complete Line of Aptitude- 
Tested electronic wire* and cable*. You can 
select the ~i#ht wire r 3r every application, 
because all performance value* are shown. 
See your Helden CataJcg. 



Belden Manufacturing Company 

CMtagc IlllnoU 



a 



Belden 



Wl REMAKER 



FOR INDUSTRY 



FEBRUARY, 1955 
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Protect 



Bv HAROLD REED* 



I WAS quite proud when I got my 
first transistor. None of my asso- 
ciates could claim ownership to one 
of these intriguing devices and I 
proudly related what I knew of its 
characteristics and applications, empha- 
sizing its minute size, low voltage and 
current drain requirements and how 
simply it could be applied in different 
electronic circuits. 

In my first experiment everything 
seemed to go well. A more elaborate 
circuit arrangement was tried and then 
I experienced that sinking feeling in 
the abdomen and almost lost my pride 
and joy. Something got crossed up, 
possibly due to my long association 
with electron tubes (not too helpful 
when working with transistors). The 
experimental circuit did not behave as 
expected and when, accidentally, the 
transistor came into physical contact 
with the hand, it was found to be about 
as hot as the 35-watt soldering iron 
used in wiring the circuit. The battery 
supply was hastily disconnected! 

Transistors are easily ruined, but 
this little fellow must have been excep- 
tionally rugged. It withstood the 
extremely high current flow and to this 
day still performs as well as later 
additions to my increasing collection. 

This experience is similar to that 
known to experimenters in the "good 
old days" when triode vacuum tubes 
were selling at prices equivalent to the 
transistors of today and the B plus 
side of the power supply sneaked into 
the 6-volt filament circuit. 

I resolved to attempt to eliminate 
all possible conditions that might prove 
disastrous to transistors when used in 
untried experimental circuits. It was 
decided to have complete variable con- 
trol over all battery potentials applied 
to transistors. This is especially desir- 
able if battery voltages are near or 
above maximum rating of the tran- 
sistor. This condition was satisfied by 
the setup shown in Fig. 1-a. A varia- 




*Chief engineer, station WOL, Washington, D;C. 
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tion using two controls, providing 
individual adjustment of the positive i 
and negative potentials of the battery 
is shown in Fig. 1-b. 

The small 4 x 2% -inch bakelite panel 
(Fig. 2) on which is mounted the on- 
off switch, variable control, fuse holder 
and terminals, is equipped with two- - 
small angle brackets, slotted at one 
end so they may be slipped under the 
battery binding posts. The supply leads 
from the battery have spade lugs that 
also slip under the battery posts. Thus, 
with the 5308 Burgess battery, used 
in this instance, the supply potential 
is variable from 0 to 22.5 or 45 volts. 
When the battery is run down, the 
panel and lugs may be slipped onto a 
new battery of the same type. Also, 
polarity of the output terminals of the 
panel can be reversed simply by slip- 
ping the slotted brackets and lead lugs 
under the battery binding posts from 
the opposite side of the battery. The 
small fuse in the circuit is of the instru- 
ment protection type. Available in 
many different sizes, it should be chosen 
according to the maximum current rat- 
ing of the transistors in the circuit. 

The current drain on the battery, 
limited by the 250,000-ohm control at 
22.5 volts, will be about 90 micro- 
amperes; at 45 volts, 180 microamperes. 
Actual measured currents are a little 
under these Ohm's-law figures. A heavy- 
duty battery of the type shown is 
usually not required for transistor 
applications. I used it because this 
type is kept on hand for remote broad- 
cast amplifiers and, when replaced, its 
capacity is still adequate for most 
experimental work. This same idea, 
of course, is applicable to any type 
battery available and even lower cur- 
rent drain can be obtained with a higher 
resistance control. With a 500,000-ohm 
potentiometer across 45 volts, the cur- 
rent drain will be around 90 micro- 
amperes; while using the 22.5-volt tap, 
the current will be under 45 micro- 
amperes. If the transistor circuit being 
tested is to be developed into a per- 



manent device, after the correct operat- 
ing potentials are established, small 
batteries with voltages near the cor- 
rect values may then be substituted 
I for the test battery. 

In dealing with untried transistor 
circuits, particularly when working 
near maximum rated values, it is un- 
wise to obtain these values instanta- 
neously. Approach them gradually, 

I considered it necessary to know all 
operating values of the circuit, not just 
the current flowing through a single 
path in the transistor. A vacuum-tube 
voltmeter should be used to check bat- 
tery voltages; d.c. voltmeters of at least 
1,000 ohms per volt can be used if the 
voltage drop due to loading can be 
tolerated. When working close to the 
maximum voltage rating, be careful 
that this rating is not exceeded when 
the load of the voltmeter is removed 
from the circuit. Low-range milli- 
ammeters or microammeters are in- 
serted in the three current paths of 
the transistor to give constant indica- 
tion of the operating conditions with 
changes in component parts of the cir- 
cuit and adjustments. 

The layout used in developing a 
transistor audio amplifier (see photo) 
is a typical haywire breadboard setup. 
Nevertheless, the transistors are pro- 
tected. 



Rl { 2501 



a 

V V 

fll t >r-250K~x. f R2 
I -*VWV*— — ■ WVsA- j 



Fig. 1 — Circuits for obtaining vari- 
able battery voltages for transistors. 
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Fig. 2 — Front and rear views 
of voltage control unit shown 
in Fig. 1-a. 




Radio technicians and experimenters 
are aware of the devastating effect of 
extremely high temperatures to germa- 
nium diodes because they have been 
widely used. Transistors are similarly 
affected. Heat from the soldering iron 
must be dissipated so it is not carried 
into the transistor via the leads. If the 
transistor is being wired into a circuit 
permanently, each lead may be gripped 
between the iron and transistor by a 
pair of long-nose pliers to reduce heat 
transmission. Where transistors are to 
be used repeatedly in experimental 
circuits, the mountings shown in Fig. 3 
may prove helpful. 

To the left is shown a Raytheon 
CK722 transistor with its 2 x .016-inch 
leads and a miniature socket (Cinch 
Nos. 14148 or 14273 may be used). 
Even with a socket a small soldering 
iron should be used quickly. Two 
methods used to protect the CK722 in 
numerous experimental circuits are 
shown at the right of the picture. One 
way is to use the full length of the 
leads, threading them down through 
and under a narrow strip of insulating 
material, then up through the opposite 
end, fanning the ends for soldering 
into any circuit, and applying cellulose 
cement to obtain rigidity. This also 
prevents breakage of the leads where 
they enter the transistor. Should they 
break at the end of the insulating strip, 
additional leads can be soldered on 
without damage to the transistor. The 
other mounting shown is a square of 
bakelite with three relatively large 
soldering terminals. The transistor 
leads were cut to suitable size, covered 
with spaghetti tubing and soldered to 
the terminals. The bakelite square is 
always mounted so that the terminals 
are above the transistor leads to 
minimize heat transfer to the tran- 
sistor. 

When soldering the transistor leads 
into a circuit, observe battery polarity. 
Incorrect polarity can easily damage 
a transistor permanently. 

After that almost fatal experience 
with my first transistor, the procedures 
described were put into effect. Since 
then many tried and untried transistor 
circuits have been investigated with no 
transistor tragedies. END 

FEBRUARY, 1955 





* 




l<i ff . 3 — Photo shows (left to right) a CK722 transistor, Cinch socket and two 
methods of mounting transistors. Miniature tube shows relative sizes. 




Layout used for transistor experiments. Haywire-looking — but saves transistor. 
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BUy DIRECT... 
SAVE MONEY/ 

HI-FI and 
Binaural units., 
wired or kits! 



I\/PW/ Imperial V- 
. _ IV^ 12-tube AM-FM 

VJmm'L f) Tuner Kit 

•Band width - 

rf° * c * Tuned 

^ , 3P ing Range 88-108 

"A mc * Sensitivity 

f • Iron core' tuned I.F 

X* 7 !^ disc, trans. • 6CB6 RF 
amplifier • 6AB4 mixer • 6AB4 
osciilator • 6AU6 1st I.F. ampii- 
tier • 6&U6 2nd I.F. amplifier • 6AU6 1st 
limiter • 6AU6 2nd limiter • 6AL5 detector 
• 6C4 cathode follower output • AM tuning 
range 510-1650 kc • 6BA6 RF amplifier • 
6BE6 converter • 6BA6 1st I.F. amplifier • 
1N34 or :N60 crystal diode detector • Tuned 
RF stage • Chassis dimensions: 9V4" long 
5" high, 8" W. 

Complete kit of parts including tubes, c?isn 
pictorial and schematic diagrams *0/ 

Frequency Response (FM) 20 - 

20,000 CPS ± .5 DB 
Frequency Response (AM) 20 - 

7,500 CPS ± 3 DB 



rM-on 

Receiver Kit 1 

• Self-contained 
AC Power Supply 

• 3 section variable 
condense' • Tuning ■ 
range 88*108 mc ♦ Band 
width 200 kc • Sensitivity 
10 microvolts 20 db • Tuned RF 
stage • Iron core tuned I.F.-dlsc. trans. • 
SCB6 R.F. amplifier • GAB4 mixer • 6A84 
oscillator Ctemp. compensated) • 6AU6 1st 
I.F. amplifier • 6AU6 2nd I.F. amplifier • 
6AU6 1st lilmiter • 6AU6 2nd limiter • 6AL5 
detector « 6C4 cathode follower output • 
#65 selenium rectifier • Dimensions % 
Y t 5%" 

Complete iklt of parti including AC 
power supply, tubes, pictorial and t^aso 
schematic diagrams *z*J w 

Frequency response 20-20,000 CPS ± .5 OB 

"iTe* 




Wired & tested extra. 



$5.00 



^ Receiver^ it 

Nfj ^ range 5 30 g - 

1650 kc • 6BA6 
RF Amplifier • 6BE6 
converter • 6BA6 1st 
I. F. amplifier • 6AL5 de- 
tector • 6C4 cathode follower 
output • #65 selenium rectifier • 
3 section variable cond. • Tuned RF stage 
• Sensitivity 5 microvolts • Iron core tuned 
coils throughout • Dimensions 9W x 5" 
x 5%" 

Complete kit of parts, including AC 
power supply, tubes, pictorial and« 0>150 

schematic diagrams W IW 

Frequency Response 20-7,500 CPS ± 3 db 
Wired & Tested extra $4.25 



FREE CATALOG OFFER/ 

Write Dept. RE-E today for fret complete Approved catalog! 



RADIO 



HI-FI FM 

for your 
car 




Abo\ e, Hastings 
FM car receiver. 
Below, compact 
antenna assembly. 



FOR years the average American 
motorist has listened to his favorite 
music, sportcasts, plays and news 
on an AM auto radio while roaming 
the highways and byways. Leaky power 
lines, atmospheric disturbances and un- 
suppressed ignition systems in other 
cars often interfere with his reception. 
His enjoynumt of the program material 
suffers by conscious or unconscious com- 
parison with th<j interference-free re- 
production on his FM receiver at home. 

A line of FM broadcast receivers and 
tuners for automobile installations (in- 
troduced by Hastings Products, Inc., of 
Boston, Mass.) may well bring auto re- 
ception up to the home quality level. 
Four different models are made. The 
CT-6 and CT-12 (conversion types) are 
tuners using the power supply and au- 
dio amplifier circuits of the automo- 



6AG50RI2AW6 



bile's 6- or 12-volt AM radio receiver. 

The PS-6 and PS-12 are complete FM 
broadcast receivers operating from 6- 
and 12-volt d.c. supplies. They consist 
of a tuner chassis, a separate power 
supply and audio chassis and a high- 
fidelity 8-inch PM speaker for rear deck 
mounting. The audio output circuit uses 
push-pull 6AQ5's (or 12AQ5's in the 12- 
volt model) and a 12AT7 phase inverter 
in a high-fidelity circuit. Response is 
said to be flat within 1.5 db from 20 to 
20,000 cycles. Total distortion is less 
than 0.5% at normal listening levels 
and less than 2% at full output. Inverse 
feedback voltage is tapped off the sec- 
ondary of the output transformer and 
fed to the phase inverter. 

The tuners and receivers cover from 
87 to 109 mc. An r.f. amplifier, three 
i.f. amplifiers, a pair of crystal diode 



6BE6 I2BE6 




Fig. 1 — The r.f. and a.f.c. circuits in the Hastings FM automobile radios. 
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3RD IF AM PL 




I50K 2.2MF.G 

TO 1ST AF AMPL 

Fig. 2 — Four germanium diodes replace tubes to reduce drain on the battery. 
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RADIO 

li miters and a Foster-Seeley discrimi- 
nator provide 2 microvolts sensitivity 
with full limiting: at 5 microvolts input. 
Automatic frequency control minimizes 
drift and simplifies tuning. The i.f. 
bandwidth is 200 kc with adjacent-chan- 
nel response GO db down. The discrimi- 
nator feeds a 12AT7 2-stage voltage 
amplifier and bass-boost tone-control 
stage through a standard de-emphasis 
network. 

The tuners and tuner chassis of the 
receivers are identical. They are un- 
usually compact, considering the num- 
ber of tubes and the circujtry. The 
cases, designed for suspension under 
the dashboard, are 6V2 inches wide, 4 
inches high and 9% inches deep, includ- 
ing control knobs and a power plug in 
The rear. The PA-6 and PA-12 ampli- 
fier-power units measure 7x6x5% 
inches and are mounted on the firewall 
behind the dashboard. 

Circuit features 

Fig. 1 is the diagram of the front end 
used in the sets. The tube lineup de- 
pends on the battery voltage. Models 
for cars with 6-voIt batteries use a 
6AG5 r.f. amplifier, 12AT7 oscillator 
and a.f.c., and a 6BE6 mixer. The 12- 
volt models use a 12AW6 r.f. ampliiier 
and 12BE6 mixer. A reactance-modu- 
lator type a.f.c. circuit shunts the oscil- 
lator tank circuit. A d.c control volt- 
age from the discriminator varies the 
effective reactance of tht a.f.c. tube to 
hold the oscillator on frequency. The 
amount of control is carefully engi- 
neered to minimize drift without per- 
mitting a strong signal to capture the 
receiver and make it impossible to tune 
in a weak station on an adjacent chan- 
nel. 

The mixer feeds a conventional 3- 
stage 10.7-mc i.f. amplifier using 6AG5's 
or 12AW6's, depending on the heater 
voltage. A pair of germanium diodes 
(Fig. 2) are used as lim iters. Dl is a 
dynamic li miter and 1)2 is a positive 
peak clipper. The diodes are biased by 
an R-C network that provides a vari- 
able threshold extending down to the 
level of the weakest signals. This com- 
bination provides efficient quieting and 
suppression of interchannel noise. 

The audio detector is a Foster-Seeley 
discriminator using a pair of german- 
ium diodes. The d.c. component of the 
discriminator output is filtered and 
used to vary the reactance of the a.f.c. 
tube. The a.f. output of the discrim- 
inator goes to the 2-stage 12AT7 volt- 
age amplifier and bass-boost tone-con- 
trol circuit, then to the audio circuit 
of the AM receiver or the high-fidelity 
amplifier in the deluxe installations. 
The latter type can be supplied with an 
Altec 400-B, University 308, Electro- 
Voice SP8B or equivalent 8-inch speaker 
with escutcheon plate and grille cloth 
for mounting on the rear deck. 

A special nondirectional antenna for 
use with these receivers and tuners con- 
sists of a tuned circuit imbedded in a 
thin transparent plastic strip that is 
fastened on the side of the car's wind- 
shield. END 
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FULL VALUE 



WITH A 



HYCON 

OSCILLOSCOPE 

MODEL 617 





$269.50 



TOUTED TRACE EDGE TO t#Ut 



You get more for your scope dollar in a Model 61? 
Oscilloscope, because Hycon's special flat face 3-incb 
tube eliminates fringe distortion. You pay for 
a 3-inch scope — you get 3 inches of sharp, usable trace. 
And this precision scope meets all requirements 
for color TV strvitrng. So before you buy any scope, 

compare it to the Model 617 feature by feature. 
For full view— full vatue you'll buy Hycon . . . setting the 
standards "where accuracy counts." 



• 4.5 MC BANDPASS WITHIN ± 1 OB (VERTICAL AMPLIFIER) 
• HUGH DEFLECTION SENSITIVITY ( 01 V RMS PER INCH) 

• INTERNAL CALIBRATING VOLTAGES 

• EDGE LIGHTED BEZEL 

• STURDY, LIGHTWEIGHT CONSTRUCTION 



See Hycon's line of matched, bench-* tacking test 

instruments at your Electronic Parts Jobber's. 




Service facilities tn your area. 



'COtt Mfg. Company 



2961 EAST COLORADO STREXT PASADENA 8, CALIFORNIA 

"Where Accuracy Counts" 



FEBRUARY, 1955 
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SAVE $1.25! ^ 

Make your service library complete! 
Have the needed data at your finger- 
tips WHEN YOU NEED IT! 

If broken into "lessons" and sent to you 
as a "course," you'd regard this new 
Ghirardi training as a bargain at $100 
OR MORE! Instead you buy BOTH big 
books at the bargain price of only $1 2.00 
(you save $1 .25!) 



A. A. Ghirardi 
» More servicemen 
have trained from 
Ghirardi books than 
any other hooks or 
courses of their 
kind! 



This professional SERVICE 
TRAINING IS THE KIND 
THAT REALLY "PAYS OFF"! 

Let these two up-to-the-minute Ghirardi hooks make it easy for 
you to handle ALL types of AM. FM and Television receiver serv- 
ice by the very hest and latest methods! Learn to handle jobs faster, 
better . . . and with less testing! Whether you're a service beginner 
or an experienced technician you'll find the speedy, professional 
methods thai are so clearly explained can give BOTH your service 
efficiency and your earnings a big boost ! 

Almost 1500 pages and over 800 big, indicated. Betier yet. you can save 81.25 
clear pictures and diagrams explain by buying both together! Send no money 



EVERY troubleshooting and repair oper 
at ion so simply it's next to impossible 
to go wrong. Each book contains up-io- 
<late data on the latest methods and 
equipment. 

Books are sold separately at prices 



Tract ice from these great books for 10 
full .lays FREE. 

Mail coupon today to Rinehart & Co., 
Inc., Dept. RE-25, 232 Madison Ave., 
New York 16, N. Y. 



Radio & Television Receiver 



1 Circuitry & Operation 



It's lots easier to repair ANY radio or 
television set when you know all about 
its circuits and just why and how each 
one works! You locate troubles in much 
less time and with less testing. You re- 
pair them faster, better -mare profit- 
ably! 

That's why Radio & Television Re- 
ceiver CIRCUITRY AND OPERATION 
is invaluable to servicemen who want 
to be well equipped to handle today's 
complicated receivers! First it gives a 
complete understanding of haBic cir- 
cuits and their variations. It teaches 



by Ghirardi & Johnson 
669 pages. 417 clear 
illustrations. $6.50 



Radio & Television Receiver 

2 Troubleshooting & Repair 



you to recognize each one quickly. 
Then it shows how to eliminate useless 
testing and guesswork in making re- 
pairs. 

Throughout, [his hook gives you the 
kind of above-average training that 
takes the "headaches" out of servicing 

the kind that fits you for the better - 
paid jobs. Covers all basic circuits used 
in modern TV and radio as well as 
phono pick. up and record players. 

Sold separately for $6.50 or see 

big MONEY- SAVING COMBINA- 
TION OFFER IN COUPON. 



Backed by the how-to. do-it methods and 
proced ures go clearly explained in this big 
book, you can breeze through television 
and radio service jobs easier and faster 
than you may have thought possible! 

Throughout its HJi' p;ig»'s. Radio 
«<• Television TROU HLE-8IIOOTINQ 
AX If HhPAlU \» ii ti ittiiuziiiglj com- 
plete, how to -do-it guide to profes- 
sional pet-vice methods . . . the bind 
rliat help you handle jobs lot* faster 
;ind nuikV more money doing it! 

For beginners, this big hook is nil 
ennlly understood course in locating 
tmu hies fiist ;tnd n-| miring them 
r-i-g-h-t. Kor experienced servicemen, 
it is a quick way to "brush up" on 



specific jobs; to devtdop better methods 
Mild Shortcuts: or to liud fust answers 
to tough service problem*. 

Modern trotibUisliootiiiff is clearly 
explained- — -from quick ■ static 1 ' tests 
to dynamic signal tracing and all the 
rest. Sjiccial hard-to-rtx troubles are 
fully covered. Step-by-st*'p charts 
demonstrate exactly what to do on 
different oi»eratlons. A biff, television 
seel ion includes t'vcryt hintj you need 
to know far fast, accurate work on 
anit T\ receiver model or make. 
Sold separately for $6.75. Save 
money bv ordering the SPECIAL 
COMBINATION offer. Send coupon 
today. Practice 10 days FREE! 




SAVE MONEY ON 
INSTRUMENTS! 

Work better with fewer 

instruments — get more 
work out of your old ones 

Here, at last, is an instrument 
book especially for servicemen, 
amateurs and experimenters! 

Basic Electronic Test Instru- 
ments helps you work belter and 
faster with fewer instruments; 
shows how to increase the useful- 
ness of old instruments; how to 
choose the right instrument for 
each job; how to understand in- 
strument readings and put them 
to practical use; how to avoid 
huying unnecessary instruments 
. . . and lots more. 

Over 60 instruments from the 
old standbys to the very latest 
ones are fully described and ex- 
plained. Work-saving shortcuts are outlined. 

Included are complete details on simple meters for 
current and voltage; ohmmeters and V-O-M's. V-T 
voltmeters; power meters; impedance meters; capaci- 
tor checkers; inductance checkers; special-purpose 
bridges; oscilloscopes; R-F test oscillators; signal gen- 
erators; audio test oscillators; R-F and A-F measuring 
devices; signal tracers; tube testers and many others. 

This handy book is a complete training course in 
the latest instruments including grid-dip oscillators, 
TV sweep and marker generators; TV linearity pat- 
tern generators, square wave generators, distortion 
meters, etc. Dozens of time-saving "tricks" help you 
put old instruments to new uses. 

Check Basic Electronic Test Instruments in coupon 
for 10-day FREE trial. 



BASIC 
ELECTRONIC 

TEST 
INSTRUMENTS 

254 pages, 
171 illus., 
Price $4.00 



BE AN EXPERT ON 
MAGNETIC RECORDING! 

This how-to-do-it book 
makes it easy to 
specialize in one of 
the fastest-growing 
electronic fields 

There's a real future for men 
who specialize in the fast -grow- 
ing held of magnet ic recording 
in any of its many branches! 

From high fidelity sound to 
broadcasting, to sound movies, 
industrial communications, secret 
communications (speech scram- 
bling), amateur radio, industrial 
sound and noise measurements 
and many others, magnetic re- 
cording is now an important 
factor. This book. Magnetic Re- 
cording, by one of the nation's 
acknowledged experts, clearly 
explains all details of the art. 

A COMPLETE GUIDE TO RECORDING 
METHODS AND EQUIPMENT 

First you get a clear understanding of every phase of 
wire and tape recording . . . from basic acoustic and 
magnetic theories to components, euuipment and circuits 
In present day use. Subjects include Acoustic Factors; 
Magnetism; Magnetic ltecording Theory and Practice; 
System Components; Magnetic ltecording Equipment; 
ltecording Applications: Instrumentation and Measure- 
ments; The Magnetic Phonograph, and many more. 
Read it 10 full days at our risk. Order Mag* 
netie Recording in coupon. 




MAGNETIC 
RECORDING 

by S. J. Begun 
242 pages, 146 
illustrations 
Price $5.00 



SHORT CUT TO 
TELEVISION REPAIRS 



No. 1 




Eliminate 
useless 
testing . . . 
Fix sets twice 
as fast! 

Just turn the dial 
of the handy, pock- 
et-size Ghirardi St 
Middleton PIX - O - 
FIX TV Trouble 
Finder Guide. When 
the picture in the 
PIX-O-FIX window 
matches the screen 
image on the tele- 
vision set you're re- 
pairing . . . presto! . . . you've got your clue. 

PIX-O-FIX then shows the causes of the trouble. 
Next it indicates the exact receiver section in which 
the trouble has probably happened. Then it gives step 
by step repair instructions. 

The two PIX O-FIX units No. 1 and No. 2 cover 
47 different television troubles . . . just about any- 
thing you're likely to be called on to fix. No. 1 identi- 
fies 21 of the most common troubles and gives 192 
causes and 253 remedies for them. No. 2 covers 23 
more advanced troubles not included in No. 1. To- 
gether, they are a comprehensive guide to quick 
''picture analysis" servicing of any TV set . . . AND 
THE PRICE IS ONLY $2.00 for the two. Money 
refunded if you are not more than satisfied. Specify 
PIX-O-FIX in coupon. 



PIX-O-FIX 
TV TROUBLE 
FINDER GUIDES 

Only $2.00 for the two 



USE COUPON FOR JQ^QQ^ ff66 TtSdU 
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RADIO EVER MADE gO 



Cash in on HIGH 
FIDELITY SERVICE and 
CUSTOM-BUILDING! 



(0 

*** ***** 

0 

HIGH 
FIDELITY 
TECHNIQUES 

By John H. Newitt 
Staff. Mass. Inst, 
of Technology 
494 pages, 
203 illus. 
Price $7.50 



Get letter results from 
"Hi-Fi" by having all the 
facts and latest ideas at 
your fingertips! 

This hig. brand new hook 
by one of the nation's ex- 
perts, brings you the com- 
plete u low down" on mod- 
ern sound reproduction 
methods and equipment. It 
shows how to get hotter re* 
suits at lower cost ; how to 
build your own; how to serv- 
ice hi-fi equipment ; discuss- 
es all details of components; 
compares different methods 
— AND IS CKAMMED 
FULL OF H0W-70-D0-TT 
TIPS AND IDEAS. 



ANSWERS YOUR HI-FI QUESTIONS 
4 . . Helps you get top-notch results! 

Here are just a few of I he many suhjecls: How to 
get the right hi-fi equipment for your necilB; Hi-fi 
versus P. A. type Bpeakers; Loud-speaker construc- 
tion ami performance; Adjusting bass-rellex cabinels: 
Controlling distortion: Gelling rid of '■hangover*': 
The best reproducer enclosure; Selecting a woofer- 
tweeter; Souncl^prooring materials; All about output 
transformers: Special hi-fi circuits; Ways to suppress 
noise; Negative feedback and how to use it: Ampli- 
fier construction hints: Minimizing tuner distortion: 
\ voiding chatter: Limiier-discriiiiinator v». ratio de- 
tector FM circuits; All about re.ords und record 
players; Avoiding record wear; Tips for rustoni bui bi- 
ers; Hass-rellex calculations and design charts; Acous- 
tical born design data and equalizers; pick-up resonance 
and how to avoid it ; a novel horn system . . . and 
literally dozens of other subjects. 

Order High Fidelity Techniques ?« coupon today 
for Ut-Aay FREE trial! 



GET MORE WORK out of 
YOUR OSCILLOSCOPE! 




MODERN 
OSCILLOSCOPES 
AND THEIR 
USES 

By J. H. Ruiter, Jr.. 
of Allen B. Du Mont 

Laboratories, Inc. 
326 pages, 370 illus. 
Price $6.00 



Oscilloscopes are "gold 
mines" for servicemen 
who learn to use them 
fully— and here is n book that 
REALLY SHOWS YOU HOW. 

In clear, easily understood 
terms. Modern Oscilloscopes 
und Their Uses explains when, 
where and how to use the os- 
cilloscope . . . how to interpret 
patterns . . . how lo use your 
scope to handle all sorts of 
johB easier, faster and better. 

No complicated theory ! This book r?etB right down 
to "'braBS tacks'" in showing how oscilloscopes operate. 
Then you see exactly how to use ihi ni in lab work and 
on all types of A.M. FM and television service . . . 
from locating trouhles to handling tough alignment 
jolis easier anil in lots less time. 



A complete guide to the 
HANDIEST INSTRUMENT QF THEM ALL! 

Each operation is made as simple as A-B-C. You 
learn tthere and how to use the 'scope on specific 
jobs ; how to make connections ; how to adj ust circuit 
components, how to set the controls . • . and HOW 
TO ANALYZE PATTERNS. 370 illustrations including 
dozens of pattern photos make things doubly clear. 

Practice from it 10 days FREE. Order Modern 
Oscilloscopes in coupon. 




Here's How to BREAK INTO 
RADIO-ELECTRO N ICS! 



DON'T THROW OLD 
RADIOS AWAY! 




By 

A. A. GHIRARDI 

Covers every 
model made 
by 202 mfrs. 
from 192S to 
1942 

Airline 

Apex 

Arvin 
Atwater Kent 
Belmont 

Bosch 
Brunswick 
Clarion 
Crosley 
Emerson 

Fada 
G-E 

Kolster 
Majestic 
Motorola 

Philco 

Pilot 

RCA 
Silvertone 
Sparton 
Stromberg 

and over 
a hundred 
more! 



Let this big Handbook 
show you EXACTLY HOW 
TO FIX THEM 
fast and r-i-g-h-t 



There's a "secret" to fixing 
old radios fast and profitably 
. . . and Ghirardi's big 744-page, 
manual-size RADIO TROUBLE- 
SHOOTER'S HANDBOOK is it! 

No other guide like it! Gives com- 
mon trouble symptoms and remedies 
for over L800 models of old home 
receivers, auto radios and record 
changers. Contains tube and Com- 
ponent data, charts, circuits, etc. 
available from no other source. 

Even beginners can repair old sets 
that dealers say should be thrown 
away because service data is lacking. 
Just look up the model you want to 
fix. Four times out of 5. this giant 
Handbook leads you right to the 
trouble . . . shows exactly how to 
fix it. No useless testing. No guess- 
work. You repair sets in a jiffy that 
would otherwise go to the junk pile. 

There are over 400 pages of trou- 
bleshooting and service case histo- 
ries. In addition, you get over 300 
pages of helpful 1-F transformer 
data; superhet realignment data and 
alignment peaks; handy l-rouhle- 
shooting reminder charts; auto radio 
gear ratios; complete data and char- 
acteristics on old tube types and 
components; tube substitution data 
. . . and dozens of other invaluable 
service tips and ideas. Price only 
$6.50. 

Specify RADIO TROUBLE- 
SHOOTER'S HANDBOOK in cow 
pon for JO-day FREE trial. 



More people now in 
Radio -Tele vision -Electronics 
got their basic training 
from this book than any 
other of its type! 

"The most complete training 
course in radio fundamentals 
ever offered!" ■ ■ . that's what 
the experts say about Ghi- 
rardi's world-famous RADIO 
PHYSICS COURSE book. 
More widely used in World 
War H military training and 
for home study than any other 
basic text. 

RADIO PHYSICS COURSE 
is the oldest text of its kind 
on the market — and still a 
"best seller" because it is so complete, clear and easy 
to understand, even without any previous radio training. 
You can buy newer and far more costly training — but 
you can't buy better training at anywhere near the 
price. Ask the men who know! 

Starts right at the beginning with .Basic Electricity. 
Then it takes you step by step through the entire field 
from circuits showing basic functions to the final appli- 
cations of these circuits in radio-electronic equipment. 

Study from it for 10 full days. Specify RADIO 
PHYSICS COURSE in coupon. 




Radio Physics 
Course 

by Ghirardi 
972 pages, 508 illus. 
856 self -test 
questions 
Price only $6.50 



Dept. RE-25, Rinehart & Company, Inc. 
232 Madison Ave., New York 16, N. Y. 

□ Check here for MONEY-SAVING COMBINATION OFFER . . . 

...on Ghirardi's Radio & TV Receiver CIRCUITRY AND OPERATION and Radio & TV Receiver 
TROUBLESHOOTING AND REPAIR. Price only SI2.00 for the two books plus postage^ l Ke 9 ular 
price $13.25 ... you save $7.25* Payable at rate of $3 after 10 days and $3 a month for three 
months until SI2 has been paid. If not satisfactory, return books in 10 days and owe nothing. 

Check here to order INDIVIDUAL BOOKS 



□ Radio & TV Receiver 

CIRCUITRY & OPERATION $6.50 



□ Radio & TV Receiver 

TROUBLESHOOTING & REPAIR.. 



.$6.75 



□ BASIC ELECTRONIC TEST 
INSTRUMENTS $4.00 

□ MAGNETIC RECORDING $5.00 



□ PIX-O-FIX TROUBLE-FINDER 

GUIDES (Nos. 1 and 2) $2.00 

□ HIGH FIDELITY TECHNIQUES $7.50 

□ MODERN OSCILLOSCOPES AND 

THEIR USES $6-00 

□ RADIO TROUBLESHOOTER'S 
HANDBOOK • $ 6 52 

□ RADIO PHYSICS COURSE $6.50 



If cash is sent with order, we pay postage— same 10 day return privilege. Otherwise, postage is extra. 
To order OUTSIDE U.S.A.. — Special combination offer, $13.00 for both books. For all 
other books, add 50c each to above prices for handling through customs, etc. Sold 
for cash only. Any book may Ibe returned in 10 days and money will be refunded. 



Name 



Address 

City, Zone, State.. 



FEBRUARY, 1955 
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professional 

tube testers 
^ by EMC 

featuring ... 

Lowest Prices 
Precision Construction 
Widest Instrument Choice 
Advance -designs 

EMC MODEL 204 

Tube - Battery -Ohm Capacity Tester 

Easy, direct readings for all tubes from .75 to 
117 filament volts • Flexible four-position 
lever-type switches positively protect 
against obsolescence ♦ Large, 4W three- 
color, "reject-good" scale meter • Checks 
batteries under rated load • Uses emission 
test • Checks continuity, shorts, opens and 
leakages • Line voltage control for varia- 
tions from 105 to 135V. • Checks resistance 
to 4 meg. ohms, capacity to 1 mfd., leakage 
to 1 meg. ohm .Easy-to-use roll chart* 
Handsome, hand-rubbed oak carrying case 
with removable cover. 

EMC MODEL 205 Emission Tube Tester 

Standard emission method accurately checks 
all tubes (with filament volts between .75 to 
117V.) • Individual sockets • Compensates 
for line variations between 105-135V. • Flex- 
ible four-position lever-type switches posi- 
tively protect against obsolescence • Checks 
continuity, shorts, opens and leakages 
Large, clear, Wz" three-color, "reject-good" 
scale meter • Handsome, hand-rubbed oak 
carrying case with removable cover • Easy- 
to-use roll chart. 

EMC MODEL 206 
Mutual Conductance Tube Tester 



MODEL 204P 
(ML) $55.90 
MODEL 204C 
(counter cose I 

$54.90 
MODEL 207, 
204 Tester with 
extra large 
7V\" meter 
for counter use. 

$65.90 




MODEL 205P 
(ill.) $47.50 
MODEL 205C 
(counter case) 

$46.50 




MODEL 206P 
(ill.) $83.50 
MODEL 206C 
(counter case) 

$79.50 




MODEL 208 
(ill.) $24.90 
MODEL 208P 
(Oak carrying 
case) $27.90 
MODEL CRA (pic 
-lure tube adap 
-ter for 204, 205 
208) $4.50 
(CTA for 206) 
$9.95 



W three-color meter with calibrated mi- 
cromho and "reject-good" scale checks mu- 
tual conductance and gas content • Plate 
current sufficient to check emission and 
mutual conductance • Flexible four-position 
lever-type switches positively protect 
against obsolescence * Easy, direct, read- 
ings for all tube types* Individual sockets • 
Instrument fuse replaced from panel front • 
Easy-to-use roll chart • Handsome, hand- 
rubbed oak carrying case with removable 
cover 

EMC MODEL 208 Portable Tube Tester 

Requires nosupplementary equipment • 
Completely tests all tube types for quality, 
shorts, leakages, filament continuity and 
opens between any two tube elements • Ad- 
justable line voltage visually assures accu- 
rate quality testing • Space saving, portable 
case, 5V2" x 6%" x 2%", fits serviceman's 
"caddy case" • Individual sockets • Matches 
Hi-Fi tubes • Comes with detailed instruc- 
tion book and tube listings. 



write Dept 
RE-2 for your 
copy of complete 
catalog TODAY! 




ELECTRONIC MEASUREMENTS CORR 

280 LAFAYETTE STREET NEW YORK 12, N. Y. 
EXPORT DEPT.- 136 LIBERTY ST. N. Y- 




TV BROADBAND AMPLIFIER, 

BloncU r-Toiif/ue model MLA, has 
!o\v-noise cascode circuits de- 
livering more than 37-db gain 
on all v.h.f channels. Four 
tubes operate on high hand and 
three tubes on low. Maximum 




output 1.25 volts r.m.s. on each 
band. Response ilat over both 
v.h.f. bands with less than 0.75- 
db variation over any 6-mc 
range. Flatness assures opti- 
mum results for color TV, per- 
mits use of a greater number 
of amplifiers in cascade for 
long-line systems. — Blonder- 
Tongue Laboratories, Inc., 526 
North Ave., Westfield, N. J. 

HI-IT 50-WATT POWER AM- 
PLIFIER, Fairchild 260, inter- 
modulation distortion under 
0.5% at 42 watts, low harmonic 
distortion and high signal-to- 
noise ratio. Frequency response 
ilat 20-20,000 cycles, power gain 
42 db. Has 1% x 12 x 7-inch 
chassis, features self-contained 
balance control and adjustable 
bias supply. Permits adjust- 




ment for minimum distortion, 
proper phase inversion and dy- 
namic balance of output tubes 
to be made aurally without any 
test equipment. Good stability 
under varying load conditions 
— important where three-way or 
multiple speaker installations 
are used. — Fairchild Recording 
Equipment Co., 154th St. and 
7th Ave., Whitestone, N Y. 

MULTI-OUTLET SYSTEM, Jer- 
rofd, feeds 20 or more receivers 
with signal strength increased 
and signal-to-noise ratio main- 
tained. Reception at each re- 
ceiver, on all channels, is best 
antenna can provide. Has type 
ABD-1 distribution amplifier 
which amplifies signal from an- 



Jf R SOLD 
DISTRIBUTION 
AMfllHER 




tenna by 25 db. The 115-volt- 
operated amplifier, mounted in- 
doors, contains five-tube cas- 
code circuit with noise level of 
6 db. 

The 72-ohm output of ABD-1 
amplifier feeds passive splitter, 
used, if needed, to divide signal 
equally two or four ways for 
distribution to various parts 
of building. Splitter uses no 
tubes; cannot be overloaded by 
any signal. Noise-free coax ca- 
ble from room to room distrib- 
utes high-gain signal to each 
receiver. Cables can be tapped 
conveniently by using line-tap 
impedance matcher for each re- 
ceiver. Line tap matches re- 
ceiver's 300-ohm antenna input; 
completely isolates each re- 
ceiver against oscillator inter- 
action. — Jerrold Electronics 
Corp., 26th and Dickinson Sts., 
Philadelphia 46, Pa. 

IIT-FI AMPLIFIER and pream- 
plifier (remote controlled) New- 
comb Classic 2500-R features 
Audi-Balance which enables the 
user to find out by simply 
pressing a button if amplifier is 
operating at minimum distor- 




tion. Less than .01% distortion 
up to 10 watts, less than 0.2% 
at 20 watts; 10 100,000-cycie 
response, within 0.1 db from 10- 
30,000 cycles; dual-range tone 
controls; bass range —16 db 
to +23 db; treble range -25 db 
to +23 db; d.c. -operated pre- 
amplifier. — Newcomb Audio 
Products Co.. 6824 Lexington 
Ave., Hollywood 38, Calif. 

HI-FI AUDIO AMPLIFIER, PI- 

LOTONE AA-A20, Williamson 
type with push-pull 5881's for 
15- watt output combined with 
preamplifier. Six tubes plus 
rectifier. Dual equalization 
switches provide five positions 
of treble volloff and five of bass 
turnover. Loudness control with 
individual level setting controls 
for three inputs. 

Frequency response ±1.0 db, 
15 to 20,000 cycles at rated out- 
put. Total harmonic distortion 



' JCftROlD 
LINE-TAP 
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NEW DEVICES 

less than 1%, Intermodulation 
distortion less than 2% at rated 
output. Hum and noise level 
80 db below rated output. — 
Pilot Radio Corp., 37-06 36th 
St., Long Island City, N. Y. 

TENNA-ROTOR, Alliance K-22, 
consists of a rotator and a con- 
trol unit in a plastic case. Ro- 
tator unit mounted on antenna 
mast; control box placed on or 





tated. By observing relative 
brilliance of arrows, user can 
determine direction of antenna 
rotation. A de luxe unit with a 
NESW directional scale on dial 
face also being offered. — deader 
Electronics Corp., 2925 E. 55th 
St., Cleveland 27, Ohio. 



(Continued) 

directional pattern in horizon- 
tal and vertical planes at all 
frequencies. Model 201, single- 
bay unit, can be elaborated into 
two-bay structure, Model 202, 
by addition of stacking trans- 
former. -Tel rex Inc., Asbury 
Park, N. J. 



Brooklyn 4, N. Y. 

ALL-CHANNEL V.H.F. AN- 
TENNA, Kay-Townes' Rear 
Guard, uses no reflectors or 
screens. Front-to-back ratios of 
better than 25-1 (some chan- 




adjacent to receiver. Unit's 
speed approximately 2 r.p.m. 
Die-cast housing of rotator unit 
has been strengthened and mag- 
netic brake added to prevent 
drifting. — Alliance Manufactur- 
ing Co., Alliance, Ohio. 

LIGHTNING ARRESTER, JFD 

AT 130, for v.h.f, and u.h.f. uti- 
lizes new material with less ca- 
pacitance and less ^inductance 
which results in no line loading 
on u.h.f. Case of AT130 is 
weatherproof plastic. Patented 
sawtooth washers provide per- 
manent and positive electrical 
contact without requiring strip- 
ing of lead-in wires. AT130 can 
be used with 300-ohm v.h.f. or 
u.h.f. flat or tubular transmis- 
sion or open wire. — JFD Manu- 
facturing Co., 6101 16th Ave., 




nels up to 100 1) with narrow 
forward lobe of 35 c with a for- 
ward gain of 8 db or better, ob- 
tained electronically by a phas- 
ing system using seven folded 
dipoles. — Kay-Townes Antenna 
Co., 1511 Dean Ave., Rome, Ga. 

TWIN-LIGHT CONTROL UNIT 

for Leader Superotor antenna 
rotator features two arrows on 
dial face, pointing left and 
right, that light up automati- 
cally when the antenna is ro- 



VEST POCKET BEAM, Mosley, 
two-element unit, has loading 
coils at element centers which 
permit rotary beam perform- 
ance on 40-meter band. Sup- 
porting boom is 14V2 feet long 
and element lengths approxi- 
mately 33% feet. Weatherproof 
link winding on radiator coil 
designed to match 50-ohm coax- 
ial feed line. Tests indicate 
standing-wave ratios as low as 
1.07/1. Front-to-back ratios in 
the order of 19 db. Beam is pre- 
tuned to 7210 kc, Mosley Elec- 
tronics Inc., 8622 St. Charles 
Rock Road. St. Louis, Mo. 

TV ANTENNAS, Telrex King 
Pin models 201 and 202 use coni- 
cal-V-beam dipoles to achieve 
directivity and match (to 200- 
or 300-ohm line) over its entire 
operating band. Screen reflec- 
tors dimensioned to provide a 
compact, in-line, single-lobed 




TV ANTENNAS, Telco Mity-V 
and Bonnie -V. Mity-V an ad- 
justable u.h.f.-v.h.f unit for 
close-in reception areas. Twin 
elements are adjustable 60° to 
90° for best performance. 




Bonnie-V, a streamlined an- 
tenna strictly for local reception 
areas. Television Hardware 
Manufacturing Co., Division of 
General Cement Mfg. Co., 919 
Taylor Ave., Rockford, 111. 
(Contd. on page 114) 
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Hem Supreme 1955 TV Manual 



AMAZING BARGAIN 



The new 1955 TV manual is the 
scoop of the year. Covers all im- 
portant sets of all makes in one 
giant volume. Your price for this 
mammoth manual is only $3. This 
super-value defies all competition. 
Other volumes at only $3 and $2 
each. Each manual has a whole 
year of service material. Includes 
all data needed for quicker TV re- 
pairs. Practically tells you how to 
find each fault and make the repair. 
More pages, more diagrams, more 
New Edition service data per dollar of cost. Get 
Covers off important 1955 Se ts the* best for less. Get SUPREME. 

TELEVISION SERVICING COURSE 

Let this new course help you in TV servicing. 
Amazing bargain, complete, only $3, full price for 
all lessons. Giant in size, mammoth in scope, 
topics just like a $200.00 correspondence course. 
Lessons on picture faults, circuits, adjustments, 
short-cuts, UHF, alignment facts, hints, £ 
antenna problems, trouble-shooting, test *^ k 
equipment, picture analysis. Special, only 

RADIO DIAGRAMS 

Here is your complete source of all 
needed ItADlO diagrams and service data. 
Covers everything from most recent ladios 
to pre-war old-timers; home radio*, auto 
sets, combinations, changers, and port- 
ables. Sensational values. Still sold at 
pre -Korean Prices. Only $2 for most vol- 
umes. Every Kadio manual contains large 
schematics, all ueeded alignment tacts, 
parts lists, voltage values, trimmers, dial 
stringing, and helpful service hints. All 
volumes are large in size. 8V£xll inches, 
about 192 pages. See coupon at tight for a 
complete list of these low-priced manuals. 




COYERS ALL POPULAR SETS 

Supreme TV manuals have all needed 
service material on every popular TV set 
of every important manufacturer. Here is 
helpful, practical, factory-prepared data 
that will really make TV servicing and 
adjustment easy for you. Benefit and 
save with these amazing values in service 
manuals. These giant TV manuals have 
complete circuits, alignment facts, test 
patterns, response curves, service hints, 
all recommended changes, voltage charts, 
waveforms, and many double-page dia- 
gram blueprints. Here is your TV service 
material to help you do more expert work 
quicker; and priced at only $3 and $2 per 
manual covering a full year of material. 
Be ready to repair any model by having 
in your shop all nine TV volumes listed 
in coupon below. Or try the new 1955 TV 
manual to see what an amazing bargain 
you get for only $3. Send trial coupon for 
prompt shipment, or ask your jobber. 




The repair of any tele- 
vision set is really simple 
with Supreme TV service 
manuals. Every set is cov- 
ered in a practical maimer 
that will simplify trouble- 
shooting and repair. This is 
the help you need to find 
toughest faults in a jiffy. 
Each $3 TV volume covers 
a whole year of service ma- 
terial. New Television Serv- 
icing Course will aid you 
in learning TV. He wise, 
buy Supreme Manuals only 
once each year instead of 
spending dollars every week 
for not needed data. 




Supreme PuhlicationB 

Sold by All Leading Parts Jobbers 



1_ 

FEBRUARY 



NO-RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 1760 Balsam, Highland Park, ILL 
Radio Diagram Manuals 



Most-Often-Needed Series I 
(See full description at left.) J q 



Rush today Radio manuals checked [x] at left 
and TV manuals below. Satisfaction guaranteed. 



□ 1954 Radio Manual, $2.50 | 



□ 1953 Diagrams 

□ 1952 Radio 

□ 1951 Diagrams 

□ 1950 Manual 

□ 1949 Radio 



EACH 
$2.50 



□ 1948 

□ 1947 

□ 1946 

□ 1942 

□ 1941 

□ 1940 

□ 1939 



PRICED 
AT ONLY 



Yew 1955 Television Manual, $3. □ 1954 TV, $3. 
1953 TV Manual, $3. □ UHF Manual, $1.50 

J □ 1952 Television Manual, $3. □ 1951 TV, $3. 

I □ 1950 Television Manual, $3. □ 1949 TV, $3. 

I □ 1948 TV, $3. □ 194/ TV & FM, only $2. 

!□ Television Servicing Course* complete, only.. $3. 

I □ I am enclosing $ Send postpaid. 



□ Send C.O.D. I am enclosing $ deposit. 



I Name 



EACH 

□ 1926-1938 Manual, $2.50 1 

□ Master INDEX only 25* [ Address: 



,1 



1955 



111 



www.americanradiohistorv.com 




KAY-TOWNES 

brings you complete 



Protection t 1 Rear 




Quick Rig! 



THE 
SNAP-OUT 
ANTENNA WITH Tl 



EXCLUSIVE 
FEATURE! 




DOUBLE LOCK 



New features that make 

the K-T "Rear-Guard" America's 

most advanced TV Antenna! 

Completely Preassembled, it's 
mechanically safe! 

* It snaps in place to stay in place! 
Elements are double locked in position! 
A fC-T Exclusive! 

* No bolts or nuts to tighten on 
elements! 



Boom alsa folds ta take less 
room in storage and for 
ease of installation. Sure- 
grip mast clamp halds in 
gale-force winds . . . will not 
slip or crush. 





Exclusive with KAY-TOWNES 
Elements will nat droop, sag or 
fold up on a Kay-Townes An- 
tenna . . . they're nested and 
double locked in position to 
stay in position. 
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Front to back ratio is better than 25/1 forward lobe 
30° or better standing wave ratio 1.2:1 average. 



COf^RlGftr 1955 



RRAR#GU ARID 




THE ANTENNA DESIGNED TO REJECT UNWANTED SIGNALS FROM REAR AND SIDES! 



In areas wiere many local stations or stations 
from near-fcy cities interfere with reception, ordi- 
nary antenras cannot filter ott unwanted signals 
from sides and rear ... BJ1 the KAY-TOWNES 
REAR-GUARD, with a front o back ratio far in 
excess of 20 to I, is designed for this particular 
job ... to give quality reception even in prob- 
lem areas. 



Add to the REAR-GL ARCS pin point selectivity 
such exclusive K-T features as double locked and 
nested elements that osnnat droop or sag, Sure- 
Grip Mast Clamp that loflds in gale-force winds 
without slipping or crushing, extra rigid construc- 
tion and wood dowel pins end crimped ends that 
relieve metal fatigue d*e to vibration . . . tfiey all 
add up to Americans mast wanted TV Antenna. 



. . for Performance look to KAY-TOWNES! 




The 



KAY- 





ANTENNA COMPANY 



BOX 59 3B., ROME, OfcORGIA 



Line 
television 
cessories 



NEW DEVICES 

FRINGE-AREA ANTENNA, 

Welco Sabre Senior, has high 
gain on all v.h.f. channels. Mir- 
acle Phase isolates and mini- 
mizes interaction and loading 




of phased elements. Coupling of 
working elements makes it pos- 
sible to feed received signal to 
set for clear pictures in fringe 
areas. — Welco Manufacturing 
Co., Burlington, Iowa. 

U.H.F. CONVERTER, Alliance 
model UC-2, has coaxial tuner 
for smooth operation. Low- 
noise amplification assures 
good reception in any area.- — 
The Alliance Manufacturing 
Co., Alliance, Ohio, 




VOLTMETER KIT, Franklin 
model FV-1, includes tubes, as- 
sembly material, test leads and 
detailed assembly manual. Fast 
measurements with greater ac- 
curacy on 1.5-volt low scale — 
more than 2% -inch scale length 




100,000 cycles. Heath Co., Ben- 
ton Harbor 20, Mich. 



(Continued) 



per volt. A.c.-d.c. ranges: 0, 
1.5, 5, 15, 50, 150, 500, 1,500 volts 
(1,000-volt maximum on a.c). 
Ohmmeter range from XI to 
X 100,000 ohms and XI meg- 
ohm. Measures 0.1 ohm to 1,000 
megohms. — Franklin Elec- 
tronics, King St., Franklin Park, 
111. 



NEW KIT, General Cement GIo- 
Bar Filament Resistor Kit, com- 
prises two washer type thermis- 
tors suitable for replacement 
on any well known brand of TV 
receiver (such as Motorola, 
General Electric, etc.) using se- 
ries-tube heater string,- -Gen- 
eral Cement Manufacturing Co., 
did Taylor Ave., Kockford, 111. 



PORTABLE OSCILLOSCOPE 
KIT, Heath model OL-1 employs 
3-inch cathode-ray tube to per- 
form all utility scope functions. 
Has push-pull deflection ampli- 
fiers. Sweep operation up to 




NEW KITS, Tech-Master am- 
plifier kit TM-15A and preampli- 
fier-equalizer kit TM-15P. Am- 
plifier kit based on Williamson 
circuit with modifications — has 
been increased in output from 
15 to 20 watts. Distortion less 
than 0.25% at normal listening 
levels, with good transient 
characteristics. 

Preamplifier kit has four in- 
put channels, selector switch 
for FM, AM or TV tuner; crys- 
tal or reluctance style pickup; 
tape recorder or other signal 
sources ; contains a cathode- 
follower output stage. 




structions and premounted tube 
sockets, and terminal strips. — 
Tech-Master Corp., 75 Front St., 
Brooklyn 1, N. Y. 

PORTABLE KIT, Xcelite No, 77 
contains seven nut drivers 3/16 
to 3/8 inch with different col- 
ored handles to identify size.— 
Xcelite, Inc., Orchard Park, N. Y. 




Both units complete with all 
components, step-by-step in- 



LOUDSPEAKER SUPPORT 

STAND, Atlas model SS-2, has 
been redesigned to accommo- 
date U-brackets of all makes 
and types of loudspeaker pro- 
jectors. Top bracket adapter 
permits attachment or removal 
of a projector without unscrew- 
ing top adapter or using any 
tools. Base stability is adequate 
for support of cluster of 
speakers even under adverse 
wind conditions. Supports sev- 
eral hundred pounds, has height 
extension of 5 to 10 feet and 
weighs 20 lb. — Atlas Sound 
Corp., 1451 39th St., Brooklyn 
18, N. Y. 



ALLIED'S 

SPECIAL 64-PAGE 

HI-FI CATALOG 




Your guide to an 
easy under- 
standing of 
Hi-Fi— plus the 
world's largest 
selection of 
Hi-Fi systems 
and components 



This 64-page book shows you how to 
select a Hi-Fi music system at lowest cost. 
Tells you what to look for in each unit 
and shows many handsome, practical 
installation ideas. Offers you the world's 
largest selection of complete systems and 
individual units from which to make 
your money-saving choice. To understand 
Hi-Fi, to own the best for less, you'll 
want this Free book. Write for it today. 

ALLIED RADIO 




America's Hi-Fi Center 



ALLIED RADIO CORP., Dept. C-25 
100 N. Western Ave., Chicago 80, 111. 

□ Send FREE High Fidelity Catalog 
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Model AX-524 

[ROCKET DIRECTR0NIC 
iMOTORLESS TV ANTENNA 
• 360° ELECTRONICALLY 
> SWITCHED BEAM 

In the fringe or ultra-fringe, 
tiie NEW 1955 Motoiless Direc- 
lonie will out -perform any or- 
dinary antennas. This sensa- 
tional new 3fi0° UHP-VHP TV 
Antenna offers "around the compass" reception WITH- 
OUT Rotors. Provides superb ghost-free picture clarity. 
Model A.X-524 • -Serviceman's Array" contains Hi-Pac 
Molded Insulator of Extreme tensile strength, 2 4 hi- 
lensile aluminum elements, including 6 Multi-purpose 
Reflector-directors, 1 set matched tie rods. Universal 
Mast Clamps. 6-position Beam Selector Switch, 7 5' Low- 
ss UHF-VHF Tubular TRI-X Cable. 

Super UHF RECEPTION 
HI-GAIN 
YAGI 

Provi des guaranteed 
sensational UHF fringe 
reception. Amazing 
sensitivity provides up 
to 30 db gain, using 
2. 4. or « hay stacked 
arrays. Ghosts, inter- 
ference minimized or 
eliminated. Each serv- 
iceman's array pro- 
0 _ vides 4 directors. 2 
Ca\ folded dipoles. 2 re- 
Model Covering Hectors. And oar low 

F-7A Channels 14-48 Price insures a low 

F-7B Channels 27-62 «°st installation. Se- 

F-7C Channels 47-83 'ect the model re- 
Matched stacking bars$Q.3Q pr. quired in your area. 

UHF CORNER REFLECTOR 

ftM , Y S099 EACH IN 
ONLY LOTS OF 6 

• " 31 SINGLE LOTS S3. 50 EACH 

^i^^l Ti,lS hi-gain UHF Coiner Reflector can 
only be offered you at this low. low 
price for a shor t time. 8 to 1 1 db gain 
across IJITF hand. Order Mndel F-fi. 

ALL PRICES F O B. CLEVELAND. OHIO 

Do not remit more than complete purchase price. Pay 
shipping charges on receipt of goods. 25C ) r ) deposit on 
all C.O.D. orders, please. Money-hack guarantee. 

Prices Subject to Change Without Notice 





Our 

Greatest 



BARGAIN 



2. Bay 
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LOTS 



16-ELEMENT CONICAL ARRAY 
with Hi-Band 
Adapters 
Sturdy Vz" Ele- 
ments 

$499 

Teach three 
single lots $5.30 

Never before has Na- 
tional Electronics had 
a IUKGAIN like this. 
We made a special 
purchase in order to 
get these sensational 
pr ices. And this array 
has everything. This 
conical 2 -hay 16-ele- 
ment array provides 



ulii 



re- 



ceplion. Includes six- 
teen % inch airplane 
type aluminum ele- 
ments, including hi- 
band adapters for 
greater gain on tl 
high channels and 
complete with one 
pair of stacking bars to each array. These are packed 
in cartons of three 16-element arrays per carton, with 
tie rods at S 1 4.95 per carton. 
When purchased in single 16-element ar- 
rays, separately boxed — your cost is $ 5.30 each 

3 Two-Bay Arrays per carton without Tie 

Rods $13.50 carton 

4 Bay Ultra-Fringe Stacking Assembly for 
AlKtve— Model 411 $1.95 set 



FAMOUS 
ZOOM-UP 



ROCKET 
TOWERS 



• Sturdy • Reliable • Easiest Installation 

Economize with Kocket Zoom-up Towers. Of- 
fers quickest, easiest way to make an instal- 
lation up to 50'. Each section telescopes In- 
side the other — to erect, simply slide out each 
section in its turn — insert bolt thru section 
below— tighten to keep mast from turning. 
Each tower complete with iruy rings, bolts, 
and mounting base suitable for- peak or Hat 
roof. Handsome and sturdy. Rocket Zoom- 
ups offer you economy and long life. Order 
by s ize . 

20' S 9.95 30' $15.95 

40' 19.95 50' 29.95 

(Deduct 10% discount in lots of 3) 



OF CLEVELAND 

THE HOUSE OF TV VALUES 



6608 Euclid Ave.. Dept. E-2, Cleveland 3. Ohio 
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RADIO-ELECTRONICS 



NEW DEVICES 




SPEAKER ENCLOSURE, 

Klipsch Rebel 3, G & H Wood, 
has been added to their line 
which already includes Rebel 4 
and 5, Stems in design from the 




Klipschorn. Maximum perform- 
ance per cubic foot possible 
through use of the same prin- 
ciples of mirror images pro- 
duced by walls in a room corner 
as in Klipschorn.— G & H Wood 
Products, 75 North 11th St., 
Brooklyn 11, N. Y. 

ADAPHONE INSTRUMENT, 

Fenton, permits listening to ra- 
dio and TV without disturbing 
others by using earpiece set in 
the unit. A 5-ohm load replaces 



\\\*» 




(Continued) 

inches in unfinished gumwood, 
sanded ready for staining or 
painting. — H. A. Hartley Co. 
Inc., 521 E. 162nd St., New York, 
N. Y. 

INDUSTRIAL METERS, Pha- 
ostron, incorporate most rug- 
gedized features demanded by 
military under specification 
MIL-M-10304. Sturdy, metal- 




cased, with easy-to-read front 
zero adjustments. Available in 
2 1 /&- and 3% -inch round or 
square bezels. A.c. and d.c. 
models. Phaostron Co., 151 Pas- 
adena Ave., South Pasadena, 
Calif. 

49 PANEL METERS, Simpson, 
have four ranges in microam- 
meters d.c: 25-0-25, 50-0-50, 
100-0-100, 500-0-500; three 
ranges in ammeters d.c: 0-75, 
0-100, 0-150— Simpson Electric 
Co., 5200 W. Kinzie St., Chicago 
44, 111. 

TAPE RECORDER, Symphotone 
model 212, two-speed record- 
playback mechanism records at 
3% and 7% i.p.s. with twin- 
track recording head. Frequen- 
cy response 40 to 13,000 cycles 
at 1 X A i.p.s. One control selects 
fast, forward, standard forward, 
fast rewind and stop. Other 
controls select playing speed, 




record-playback, volume, on and 
off and speaker cutout. Two in- 
puts available — high-impedance 
jack for microphone and high- 
impedance input on terminal 
strip for phono or radio tuner. — 
Webster Electric Co., 1900 Clark 
St., Racine, Wis. 

REPLACEMENT CARTRIDGE, 

Turner universal phonograph 
pickup, can be used to replace 
95% of all 78-r.p.m. pickups in 
use. Available in two models, 
AU and A. Model AU has an ex- 
ternally mounted capacitor for 
low-voltage (2.0 volts or lower 



speech coil when loudspeaker 
is switched off. Provides hear- 
ing aid for hard-of-hearing lis- 
tener or a silent listener for 
night owJsr Has a 15-foot ex- 
tension cord. Additional ear- 
piece set or an earphone em- 
bedded in a 12 x 9 x 2^-inch 
foam-rubber pillow also avail- 
able. — Fenton Co., 15 Moore St., 
New York 4, N. Y. 

ENCLOSURE, nonresonant, for 
use with the Hartley 215 loud 
speaker. Has two-stage acoustic 
filter and measures 18 x 18 x 16 



output) replacements. The ca- 
pacitor may be slipped off for 
high-voltage replacements. 
Model A, same cartridge as AU, 
but furnished without the exter- 
nal capacitor. — The Turner Co., 
933 17th St. N.E., Cedar Rapids, 
Iowa. END 

All specifications given on these pages are from manufacturer's data. 





BUILD 15 RADIOS 

ONLY 

AT HOME $1025 

With the New Imoroved 1955 I # c ™" e,e 



With the New Improved 1955 
Progressive Radio "EDU-KIT" 

NOW INCLUDES 

HIGH FIDELITY, 
SIGNAL TRACER, and 
CODE OSCILLATOR 



> 

a 




ATTRACTIVELY GIFT PACKED 
W • FREE SOLDERING IRON 

• NO ADDITIONAL PARTS NEEDED 
a • EXCELLENT BACKGROUND FOR TV 
" « 10 DAY MONEY-BACK GUARANTEE 
° • SCHOOL INQUIRIES INVITED 
* • ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

WHAT^THE PROGRESSIVE RADIO 
i "EDU-KIT" OFFERS YOU 

The Progressive Radio ««Edu-Kit" offers you a home study course at a rock 
I— bottom price. Our Kit is designed to tram Radio Technicians, with the basic facts 
of Radio Theory and Construction Practice expressed s»mply and clearly. You will 
gain a knowledge of basic Radio Principles involved in Radio Reception. Radto 

I Transmission and Audio Amplification. k..;ih 
You will learn how to identify Radio Symbols and Diagrams; how to build 
radios, using regular radio circuit schematics; how to mount various radio parts. 
H how to wire and solder in a professional manner. You will learn how to operate 
Receivers. Transmitters, and Audio Amplifiers. You will learn how to service and 
™ trouble-shoot radios. You will learn code. You will receive training for F.C.C. 
license. You will learn High Fidelity. . „,„^ 

Sin brief, you will receive a practical basic education in Radio, worth many 
times the small price you pay. 

THE KIT FOR EVERYONE 



The Progressive Radio •'Edu- 
who has a desire to learn Radio, 
and old in all parts of the world 
slightest background in science or 

The Progressive Radio "Edu^ 
in this country and abroad. It is 
Forces Personnel and Veterans thi 

The Progressive Radio "Ed»j 
are included. All parts are individ 
and diagram. Every step involved 
You cannot make a mistake. 



Kit" was specifically prepared for any person 
The Kit has be*n used successfully by young 
It is not necessary that you have even the 
radio. 

Kit" is used by many Radio Schools and Ctubs 
used for training and rehabilitation of Armed 
-oughout the world. 

♦ Kit" requires no instructor. All instructions 
ally boxed, and identified by name, illustration 
in building these sets is carefully explained. 



TROUBLE-SHOOTING LESSONS 



Trouble-shooting and servi 



and . - 

Tracer. You receive an Electi 
repairs. While you are learning 
many a repair job for you" ~ 
far exceed the cost of the 

quickly and easily, and have others pay for 



rvicing are included. You will be taught to recognize 
II build and learn to operate a professional Signal 



. Radio Tester, and learn to use it for radi< 
this practical way, you will be able to d< 
eighbors and friends, and charge fees which wil 
Edu-Kit". Here is your opportunity to learn radi< 
■■- Consultation Service wil 



helo you with any technical Problems which you may have. 



o 

» 

m 

4A 



PROGRESSIVE TEACHING METHOD 

The Progressive Radio •'Edu-Kit" comes complete with instructions. These 
instructions are arranged in a clear, simple and progressive manner. The .theory 
of Radio Transmission. Radio Reception. Audio Amplification and servicing by 
Signal Tracing is clearly explained. Every part is identified by photograph and 
diagram You will learn the function and theory of every part used. 

The Progressive Radio "Edu-Kit" uses the principle of "Learn by Doing" 
Therefore you will build radios, perform jobs, and conduct experiments to illus- 
trate the principles which you learn. These radios are designed in a modern 
manner according to the best Principles of present-day educational practice. You 
begin by building a simple radio. The next set that you build is slightly more 
advanced Gradually, in a progressive manner, you will find yourself constructing 
sti II more advanced multi-tube radio sets, and doing work li ke a Professional 
Radio Technician. Altogether you will build fifteen radios, including Receivers, 
Transmitters, Amplifiers, Code Oscillator and Signal Tracer. These sets operate 
on 105-125 V. AC/ DC. An Adaptor for 210-250 V. AC/DC operation is available. 

THE PROGRESSIVE RADIO "EDU-KIT" IS COMPLETE 

You will receive every part necessary to buitd 15 different radio sets. Our 
kits contain tubes, tube sockets, chassis, variable Condensers, electrolytic con- 
densers, mica condensers, Paper condensers, resistors, line cords, selenium recti- 
fiers tie strips, coi Is, hardware, tubing, etc. 

Every part that you need is included. These Parts are individually packaged, 
so that you can easily identify every item. A soldering iron is included, as well as 
an Electrical and Radio Tester. Complete, easy-to-follow instructions are provided. 
In addition, the "Edu-Kit" now contains lessons for servicing with the 

*igh fidelity instruc- 
ts 
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1 FREE EXTRAS 

< • ELECTRICAL & RADIO TESTER • ELECTRIC SOLDERING 
g IRON • TV BOOK • RADIO TROUBLE-SHOOTING GUIDE • , 
CONSULTATION SERVICE • QUIZZES • F.C.C. TRAINING 

Progressive "Edu-Kits" Inc. ,497 Union Ave., Dept. RE-IOI, Brooklyn 1 1, N.Y. 

MAIL TODAY — Order shipped same day received. 
10-Day Money-Back Guarantee, include ALL FREE EXTRAS 

□ Send "Edu-Kit" Postpaid. I enclose full payment of $19.95 (U.S.A. only). 

□ Send "Edu-Kit" Postpaid, I enclose full payment of $20.95 (Outside U.S.A.). 

□ 210-250 V. Adapter for "Edu-Kit"— $2.50. 

□ Send "Edu-Kit" C.O.D. I will pay $19.95 plus postage (U.S.A. only). 

□ I wish additional information describing "Edu-Kit". No Obligation. 

□ Send me FREE Radio-TV Servicing Literature. No Obligation. 

Ad dress _ — _ 



-I 

o 

o 
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PROGRESSIVE "EDU-KITS" INC. 

497 UNION AVE., Dept. RE-101, Brooklyn 11, N.Y. 



FEBRUARY, 1955 
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C-D's CUB 

BEST-BAR NONE 




MOLDED 
TUBULAR 
CAPACITORS 



The C-D "Cub" capacitor has 
proven itself the best on the market 
today-by out-lasting, out-perform- 
ing, out-selling any other replace- 
ment capacitor for radio or TV. For 
consistent high quality— always 
rely on C-D, the only tubulars with 
the built-in extras required in 
servicing sets today. That's why 
distributors ivho know, carry the 
complete Cornell-Dubilier line. 

Special! "Cub-Kit" with bonus 
plastic service dispenser. 

Ask your C-D Distributor. He's 
listed in your local Classified Tele- 
phone Directory. 





There are more C-D capacitors in use 
today than any other make 

^Consistently ■dependable 

Cornell-Dubilier Capacitors 

PLANTS IN SOUTH PLAINFSELD, N . J.; NEW BEDFORD, WORCESTER AND CAMBRIDGE, 
MASS.; PROVIDENCE AND HOPE VALLEY, R. I.; INDIANAPOLIS, IND.; S AN FORD AND 
FUOUAY SPRINGS « N. C.j SUBSIDIARY: THE RADIART CORPORATION CLEVELAND, O. 



SUBMINIATURE POCKET TESTER-i 

A true subminiature tester which affords the service- 



man with eight 'test instruments' 
mounted in a sturdy metal case. 

• Low Voltage (1000V. AC, DC) 

• High Voltage (50KV) 

• AGC Voltage Substitution 

• Signal Tracer 



in one, compactly 



Audio Oscillator 
Continuity Tester 
Condenser Tester 
Visual Output Meter 



See your dealer 
or write . . . 



EBY 



Your answer to on the job testing with a 
small compact versatile instrument. Ideal 
for TV, sound Technician, amateur experi- 
menter and student. Catalog of EBY's com- 
plete line of test harnesses and equipment 
^ mm mm~ ~ — - ^ M free on request. 
SALES CO. Of N. Y. EBY is at all lead- 
130 E. Lafayette St., N. Y. C. 13 i n g dealers. 




NATES A MAKES LIST 

To encourage the practice of dis- 
tributor selling to service technicians 
only, the National Alliance of Tele- 
vision and Electronic Service Associa- 
tions has planned a list of bona fide 
radio-TV service firms, Frank Moch, 
NATESA president, reports. 

The list will contain names of all 
genuine service businesses, whether 
members of NATESA affiliates or not, 
Mr. Moch explained, adding that he 
hoped it might be used one day by 
distributors as the sole guide to genuine 
service shop owners. Jobbers will be 
urged to restrict dealer discounts to 
that list, possibly offering other and 
smaller discounts to some other types 
of customers. 

A Chicago list, in preparation by 
TISA, is expected to be ready shortly. 

NEW YORK LICENSING 

Arguments for and against a bill to 
license New York City TV and radio 
repair were heard at a City Council 
hearing Nov. 30 last. The bill (see 
Radio Month), a local law sponsored 
by Councilnien Cunningham, Kranis 
and Issacs, was passed by the Council 
in 1951 but was later declared ineffec- 
tive for technical (legal) reasons. 

Among those favoring the proposed 
local law were representatives of a local 
organization, the Associated Radio and 
Television Servicemen of New York 
(City) (ARTSNY) ; the District Attor- 
ney of Brooklyn, Edward S. Silver, 
and representatives of a number of 
out-of-town and even out-of-state 
groups. The representatives of Phila- 
delphia groups stated that their interest 
in the subject was due to the influence 
that passing of a service bill in New 
York City would have on the rest of 
the country. 

Leading opponent of the bill was 
Glen McDaniel, president of the Radio- 
Elect r on ic- Television Manufacturers 
Association and a representative of the 
Commerce and Industry Association of 
New York. Two small radio-TV service 
associations, one an alumni group of 
the local RETMA training program 
and the other a TV service group from 
Staten Island, also opposed the bill, 
while another, an appliance and TV- 
radio servicing organization, favored 
it. In all 12 voices were heard in favor 
of the proposition and 8 opposed. 

Opposition was based on govern- 
mental interference in private industry, 
possibility of political angles and 
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RADIO-ELECTRONICS 




■* DYNAMO ^ 

IS TOLD BY OUR CUSTOMERS 



TECHNICIANS' NEWS 



( Continued) 



alleged greater cost to the customer 
due to limiting of the number of tech- 
nicians through licensing. Advocates 
cited the possibility of controlling the 
unethical service technician without the 
difficult expedient of issuing complaints 
and resorting to a court of law, the 
advantage to the customer of knowing 
that his repairman is qualified and an 
increase in prestige to the service trade 
in general. District Attorney Silver 
was especially explicit on the weak- 
nesses of legal redress, pointing out 
that few set owners would swear out 
a complaint and take the necessary 
time to testify in court, preferring 
to pocket their losses rather than incur 
the larger ones inevitable in the effort 
to bring fraudulent operators to justice. 

UTAH ON LICENSES 

License proposals would be put before 
the State Legislature of Utah during 
the 1955 session, the assistant Salt 
Lake City attorney reported recently. 
This, he stated in a report to the city 
commission, appeared to be the best 
answer to the problems of radio-TV 
servicing. 

The report was the result of a meet- 
ing with a committee of service tech- 
nicians and the local BBB. 

TISA-ILLINOIS ELECTS 

The Television Installation Service 
Association, Chicago, 111., has unan- 
imously re-elected Frank J. Moch (Aide 
Service Corp.) president. Walt Krzak 
(Television Engineers, Inc.) was named 
first vice president, Russ Havill 
(Havill's TV) second vice president, 
Larry Corlew (Electronic Engineers, 
Inc.) secretary, George Hingson (Cour- 
tesy TV Service) treasurer and Mel 
Brown (B & M Radio and TV Service) 
sergeant at arms. 

President Moch outlined accomplish- 
ments of 1954 and proposed certain 
changes for 1955. These included crea- 
tion of a third vice presidency, whose 
incumbent would act as coordinator of 
membership drives, and making the 
NATES A delegate and alternate elec- 
tive offices. 




New TIS A officials, left to right: 
Larry Corlew, Russ Havill, Mel Brown, 
Frank Moch, Walt Krzak, Geo. Hingson. 

$2.7 BILLION SERVICE FEE 

Installation and maintenance of TV 
and radio equipment for the home is 
now a major contribution to the total 
industry income, RCA Executive Vice 
President Charles M. Odorizzi told a 
Cleveland meeting recently. 

(Continued on page 120) 
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". . . DYNAMU head produced signifi- 
cantly less hum and tape hiss. . ." 

". . . For the first time my tapes sound 
as good as my best records through my 
Hi Fi System. . " 

. . Could extend useful frequency re- 
sponse 15 kc or more. . .*' 

< < No audible distortion such as may 
be' discerned during peaks of a phono- 
graph recording. . » 
« No noise is detectable except with 
ear right against the speaker. . . 
.< A phonograph record ^rred 
to 'tape and played back is mdistm 
fusible from the original... 
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« It was 
recorder with your 
ers 



n <rinch' to convert my tape 
lu "ur wdl illustrated fold- 



DYNAMU DATA 

• DIRECT magnetronic 
drive as in finest profes- 
sional studio equipments. 

• lVS/lO.OOOof an inch 
gap formed of pure electro- 
lytic copper for highest ef- 
ficiency and long life. The 
finest and narrowest gap 
ever available on any 
head. 

• RECORD and REPRO- 
DUCE gaps a straight line 
from end to end within 2 
wave lengths of light for 
exact reproduction qual- 
ity from one recorder to 
another with lowest in- 
termodulation distortion. 

• Distortion — typical 
head: LOO cycles- .6% 
at 15db below tape sat- 
uration. 800 cycles— 
.35% as above. 

V 
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DYNAMU and 15 

recorder 




STANDARD GUARANTEE 
ON MATERIALS 
AND WORKMANSHIP 

Illustrated Step-By- 
Step Instructions 
Furnished 



The Grcot Homes 

inHlN Distribution 
H^eDY^iHorYOU 

Ask your 
Favorite Dealer 



DYNAMO 



CONVERSION 
KITS 

FOR YOUR PENTRON • REVERE 
RCA • WILCOX GAY • KNIGHT 
CONCERTONE • OTHERS 



DYNAMU MAGNETRONICS CORPORATION Div. of the 

Maico Bldg. , Minneapolis, Minn. 




FEBRUARY, 1955 
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Superior's new 
Model 670-A 



SUPER METER 



A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 



Measures 6 V*" x 9V2" x 4V2" 



SPECIFICATIONS: 

D.C. VOLTS: 0 +0 7.5/15/75/150/750/1,500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes 
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 
CAPACITY: .001 to I Mfd. I to 50 Mfd. (Good-Bad scale for 

checking quality of electrolytic condensers.) 
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 
DECIBELS: -6 to +18 +14 to +38 +34 to +58 



ADDED FEATURE: 
Built-in ISOLATION TRANSFORMER 
reduces possibility of burning out 
meter through misuse. 



The Model 670-A comes 
housed, in a rugged 
crackle-finished steel 
cabinet complete with 
test leads and operating 
instructions. 



$28*' 



0 




Superior's new 
Model TV -11 



TUBE TESTER 



to damage 
socket. 



SPECIFICATIONS: 

if Tests all tubes including 4, 5, 6, 7, Octal, Lock- 
in, Peanut, Bantam, Hearing Aid, Thyratron 
Miniatures, Sub-miniatures, Novals, Sub-minars, 
Proximity fuse types, etc, 

if Uses the new self-cleaning Lever Action Switches 
for individual element testing. Because all ele- 
ments are numbered according to pin-number 
in the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one 
pin are truly tested with the Model TV-II as 
any of the pins may be placed in the neutral 
position when necessary. 

if The Model TV-II does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 



a tube by inserting if in the wrong 



chart provides com- 



* Free-moving built-in rol 
plete data for all tubes. 
if Newly designed Line Voltage Control compen- 
sates for variation of any Line Voltage between 
I05 Volts and I30 Volts. 
if NOISE TEST: Phono-jack on front panel for 
plugging in either phones or external amplifier 
will detect microphonic tubes or noise due to 
faulty elements and loose internal connections. 



The model TV-ll oper- 
ates on 105-130 Volt 60 

Cycles A.C. Comes housed 
in a beautiful hand- 
rubbed oak cabinet com- 
plete with portable covei 



EXTRA SERVICE — The Model TV-II may 
be used as an extremely sensitive Con- 
denser Leakage Checker. A relaxation 



type oscillator incorporated in this model 
will detect leakages even when the fre- 
quency is one per minute. 



$475° 




SUPERIOR'S NEW MODEL TV-40 



CRT. TUBE TESTER 



A complete picture tube tester 
for little more than the price 
of a "make-shift" adapter ! ! 

The Model TY-40 is absolutely com- 
plete! Self-contained, including built- 
in power supply, it tests picture tubes 
in the only practical way to efficiently 
test such tubes: that is by the use of 
a separate instrument which Is designed 
exclusively to lest the ever increasing 
number of picture tubes! 



EASY TO USE: 

Simply insert line cord into any 1 10 
volt A.C. outlet, then attach tester 
socket to tube base (Ion Trap Need 
Not Be on Tube). Throw switch up 
for guality test . . . read direct on 
Good-Bad scale. Throw switch down 
for all leakage tests. 



Tests all magnetically deflected 
^ tubes ... in the set . . . out 
of the set , . . in the carton!! 

SPECIFICATIONS: 

i Tests ALL magnetically deflected picture tubes from 7 

inch to 30 inch types, 
i Tests for guality by the well established emission 

method. All readings on "Good-Bad" scale. 
' Tests for inter-element shorts and leakages up to 5 

megohms, 
i Tests for open elements. 



Model TV-40 C.R.T. Tube 
Tester comes absolutely 
complete— nothing else to 
buy. Housed in round cor- 
nered, molded bakelite 
case. Only 



*15S 

SHIPPED ON APPROVAL 

NO MONEY WITH ORDER - NO C 0. D. 



Try any of the above in- 
struments for 10 days before 
you buy. If completely sat- 
isfied tli&i send down pay- 
ment and pay balance as in- 
dicated on coupon. No In- 
terest or Finance Charges 
Added! If not completely 
satisfied return unit to us, 
no explanation necessary. 
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MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-97, 3849 Tenth Ave., New York 34, N.Y. 

J'lease send me the units checker). I agree to pay down payment within 
10 days and to pay the monthly balance as shown, it is understood 
there will be no finance, interest or any other charges, provided I send 
my monthly payments when due. It is further understood that should 
I fail to make payment when due, the full unpa'd balance shall become 
Immediately due and payable. 



Name 



Model 670-A Total Price $28. 40 

$7.40 within lO days. Balance $3.50 
monthly for 6 months. 



I $11.50 within 10 days. Balanc 
monthly for 6 months. 



Address -„. 

City Zone.. 

$6.66 f 



Model TV-ll Total Price $47. SO | 1 Model TV-40 Total 

53.85 within lO days. E 



monthly for 3 months. 
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The Model 
TV-50 



GENOMETER 



-A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: — . 
A. M. Radio F. M. Radio Amplifiers Black and White TV Color TV | 




7 Signal Generators in One! 

R. F. Signal Generator for A.M. 

R. F. Signal Generator for F.M. 

Audio Frequency Generator 

Bar Generator 

Cross Hatch Generator 

Co/or Dot Pattern Generator 

Marker Generator 



SPECIFICATIONS: 



R. F. SIGNAL GENERATOR: 



The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 

VARIABLE AUDIO FREQUENCY GENERATOR: 

In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 

BAR GENERATOR: 

This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bars. 

CROSS HATCH GENERATOR: 

The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 



DOT PATTERN GENERATOR (For Color TV) 

Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
"must" is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 

MARKER GENERATOR: 

The Model TV-50 includes all the most frequently needed marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against using crystal holders. 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Kc, 262.5 Kc, 
456 Kc, 600 Kc, 1000 Kc, 1400 Kc, 1600 Kc, 2000 Kc, 2500 
Kc, 3579 Kc, 4.5 Mc, 5 Mc, 10.7 Mc (3579 Kc is the color 
burst frequency.) 



The Model TV-50 comes abso- 
lutely complete with shielded 
leads and operating instructions. 
Only _ 



$ 



47 



50 

NET 



SHIPPED ON APPROVAL 

NO MONEY WITH ORDER -NO C. O.D. 



Try it for 10 days before you 
buy. If completely satisfied 
then send $11.50 and pay bal- 
ance at rate of $6.00 per 
month for 6 months. No In- 
terest or Finance Charges 
Added! If not completely sat- 
isfied return unit to us, no 
explanation necessary. 

FEBRUARY, 1955 



MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-97, 3849 Tenth Ave., New York 34, N.Y. 

Please rush one Model TV-50. I agree to pay $11.50 
within 10 days and to pay $6.00 per month thereafter. 
It is understood there will be no finance, interest or 
any other charges, provided I send my monthly pay- 
ments when due. It is further understood that should 
I fail to make payment when due, the full unpaid 
balance shall become immediately due and payable. 



Address 



City 



Zone State 
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BE YOUR OWN 
AUDIO ENGINEER 



MODEL 80 
MODEL 8112 
MODEL 8115 



CABINART 




HI Fl 



EQUIPMENT 
CABINET 



SPEAKER 
CABINET 





Model 80 has lift lid, removable panels. 
Boss reflex tuned for 12" or 15" speakers. 
Overall dimensions: 33Vi'*H, 23"W, 
16"D. M80 tuner section, inside: 20"H, 
2iy 4 "W, 15V,"D. M8112, M8115 boffle 
volume: 6 cubic feet. 5/ 8 " white pine 

80 equipment Cabinet kit $27.00 
8112 12" speaker cabinet kit 18.00 
8115 15" speoker cabinet kit 18.00 



T S 



ACOUSTICALLY ENGINEERED — ASSEMBLED WITH ONLY A SCREWDRIVER! 



FEATURING 

WE KLIPSCH-DESIGNED 




DIRECT RADIATION OF HIGHS 



MODEL K-12 

MODEL K-15 

K. 12 36.00 

K. 15 42.00 



REBEL enclosure development entails a 
cavity and slot port, to form a resonant 
chamber, and a horn coupled to the 
slot. The slot is loaded by the horn; the 
proportioning of slot, cavity and horn 
provide bass response below 100 cy- 
cles which corresponds in efficiency 

BACK RADIATION OF LOWS . r r ¥ j- ^ f „ i- r _ 

. to the tront-ot-cone direct radiator re- 

sponse above this critical 100-cycle 
point. There are two ways one might 
consider the function of this horn. One 
is a bass reflex with a horn acting as 
a resistive load on the port. System 
resonances are damped by useful 
radiation resistance while the horn 
does not cost anything. It is already 
formed by the room corner. Again, if 
a full horn were added below the 
100-cycle point bass response would 
be boomy and unnatural. But, in the 
Rebel enclosures, the cavity-port com- 
bination acts as an acoustic low pass 
filter. And its design is such that low- 
end response will compare with re- 
sponse higher in the sound scale. 




ready-to-finish birch 



All kits precision-cut to sise, boffles pre-cut for 
12" or 15" speokers. Kits include Soron plastic 
qcousticloth, glue, sondpoper, plastic wood, hord* 
wore, ossembly instructions ond finishing instruc- 
tions. Write for complete catologs ond nearest 
Cobinort kit deoler. 



Model 61, Model 63 



corner horn 



Fl 



MF0RMS BY 




CABINART 



12" speaker — $19.95 
15 " speaker — $23.95 

all prices slightly higher west and south 
* Trade Mark 



75 North 11th Street 
Brooklyn. N. >. 



TECHNICIANS' NEWS (Continued) 
In 1953, Mr. Odorizzi stated, the 
industry employed nearly 100,000 serv- 
ice technicians, the income from home 
service alone was $1.4 billions and by 
the end of 1957 will increase to approx- 
imately $2.7 billions. As the use of 
electronic apparatus increases with 
automation and application of electronic 
controls to industry, plus the spread of 
television service, the importance of 
service will increase accordingly. "Serv- 
ice," he said, "therefore has become an 
important facet of the nations business 
structure." 



N. H. GROUP ELECTS 

The New Hampshire Radio and Tele- 
vision Association, meeting at the New 
Hampshire Technical Institute, Man- 
chester, N. H., has re-elected Harvey 
O'Dowd of Goffstown as president for 
the 1955 term. Other officers elected 
were Paul Frost, Concord, first vice 
president; George Bennett, Manchester, 
second vice president; Ernest Tetrault, 
Manchester, treasurer; Emile R. 
Gelinas, Manchester, executive secre- 
tary, and Warren Davis, Hampton, 
secretary. 



MINT^E MOVES 

A meeting was held in Minneapolis 
on Dec. 9, 1954, "to organize an asso- 
ciation to improve service (radio and 
TV) to the public." The meeting was 
sponsored by the Minnesota Television 
Service Engineers and the Minnesota 
State Department of Business Develop- 
ment as well as the State Bureau of 
Labor. The Minnesota Television Serv- 
ice Engineers is a group formed by 
members of existing service associations 
for the purpose of launching the state- 
wide organization. 

The meeting was addressed by State 
Gov. C. Elmer Anderson, Commissioner 
Clark of the Department of Business 
Development and others. Howard Sams, 
slated to speak, could not reach the 
meeting, but sent a telegram of encour- 
agement, as did District Attorney Silver 
of Brooklyn, N, Y. A heavy storm the 
night before and slippery roads reduced 
attendance, but representatives from 
18 Minnesota communities were present 
as well as visitors from two Wisconsin 
localities. Since the idea of MINTSE 
was new to many, it was decided to 
postpone action for 90 days, during 
which time an informational campaign 
would be carried out. Then a meeting 
of representatives would be held to 
formulate proposals which would be 
submitted for final action to a large 
meeting in the late spring. 

Of the approximately 15 persons 
heard from during the meeting, only 
one opposed the idea of the new state- 
wide association. Matters of detail 
were of course held in abeyance, but 
the consensus was that the organization 
would follow generally the industry 
standards set up by NATESA — grading 
service personnel from engineer to 
apprentice. end 
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radio-electronic 

Circuits 



Many amateurs and SWL's use the 
receiver's b.f.o. to reinsert the carrier 
of SSB (single-sideband, suppressed- 
carrier) transmissions so the signals 
are readable. Since reinserted carrier 
must be within 50 cycles cf the correct 
frequency for reasonably distortion-free 
reception, the receiver's high-frequency 
and beat-frequency oscillators must be 
highly stable. Frequency drift with 
temperature or voltage changes greatly 
increases distortion and makes frequent 



SSB RECEIVING ADAPTER 

retuning necessary for good readability. 

Reception of SSB signals is easier 
and readability is greater when the re- 
ceiver is fitted with an SSB adapter. 
The usual SSB adapter (commonly 
called a signal slicer) converts the con- 
ventional communications receiver to a 
double superhet with a very selective 50- 
kc i.f. system. The second i.f. is sharp 
enough to permit the operator to select 
either one of the sidebands present in 
the receiver's normal i.f. selectivity 
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curve and completely reject the other. 
The adapter is ec^ially useful in receiv- 
ing AM, PM, NTBFM, and CW signals. 

Most SSB adapters tiiat have been 
described in the pest have used complex 
filters or phase-shift networks that are 
difficult for the average constructor to 
obtain or duplicate. This difficulty has 
been eliminated by the introduction of 
the new type S-15000 single-sideband 
filter produced ty Bunell & Co. of 
Yonkers, N. Y. The diagram in Fig. 1 
shows the circuit of a signal slicer de- 
signed around this filter. 

A length of coaxial cable couples the 
plate of the last Lf. amplifier in the re- 
ceiver to the grid of mixer VI through a 
10-MMf capacitor. V2 is a Pierce oscilla- 
tor, with crystals Yl and Y2 selected by 
switch SI. The frequencies of the 
crystals depend or. the i.f. of the re- 
ceiver. One is 50 kc belov* and the other 
50 kc above the :.f . Surplus FT-241 type 
crystals marked ^vith tha frequency of 
the 54th harmoric are suitable. The 
higher-frequency crystal is used for 
receiving the lower sideband when the 
receiver's high-frequency oscillator is 
above the signal, frequency. 
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LIST PRICE $19.95 



PLAY YOUR 

TRUMP 




...with high volume Ibw-cost conversion using 
Regency FC-53 all channel UHF converter-the 
lowest price convert3r available which 
provides conversion to all UHF channels from 
a wide select on of WF channels. Designed 
as a primary area converter, tests prove 
excellent performance in 80% of UHF locations. 

Regency, wor d's leading manufacturer of TV 
accessories including VHF boosters, FM 
boosters, voltage bocsters, UHF converters, 
remote TV control, high pass filters and a 
complete line of high fidelity equipment. 



REGENCY DIVISION, LD.EA, INC., 

INDIANAPOLIS 26, INDIAN; 
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Announcing tfiQ NEW 




TYPE 



3* 



Your answer to those calls for a 

PRINTED CIRCUIT 
REPLACEMENT CAPACITOR 

Perhaps you've already had calls for printed circuit replacement 
capacitors. Now you can offer your customers the first mass produced 
capacitors for printed circuit chassis. Remember, the new Type 36 
plug-in tubular is an exact replacement for most of today's new printed 
Circuit chassis. To stock up now, see your Sangamo jobber or write direct. 




MOISTURE- 
RESISTANT 
END FILL 



BAKELITE 
MOLDED CASE 



LEADS ARE CUT 
AND PROPERLY 
SPACED TO FIT 




RADIO-ELECTRONIC CIRCUITS (Continued) 

The 30,000-ohm plate-load resistor 
for VI provides the proper input im- 
pedance for the S-15000 filter. (Because 
the input impedance is not too critical, 
a standard 33,000-ohm unit can be used 
at this point.) The filter is designed to 
pass the 50-kc carrier and frequencies 
2,500 cycles below it. The selectivity 
curve is shown in Fig. 2. 

A 50-kc signal of about 0.1 volt peak 
appears on the grid of V3. This tube 
is used as a heterodyne detector (con- 
verter or mixer) for SSB signals and 
as a plate detector for AM and NBFM 
signals. Closing S2 for SSB reception 
completes the cathode circuit of V4-a, 
the 50-kc carrier-insertion oscillator. 
The oscillator circuit is a Colpitts, 
tuned by a variable-inductance 35-mh 
r.f. choke. The oscillator must be tuned 
to exactly 50 kc by checking it against 
an accurate frequency meter such as 
the BC-221. 

The output of the detector (V3) 
passes through a low-pass filter (L2 
and the two .0016-/rf capacitors) that 
eliminates the 50-kc component in the 
output. L2 may be a Burnell type 
S-1676 toroid or a 1-henry air-wound 
choke. The filter is terminated by the 
30,000-ohm volume control in the grid 
circuit of a.f. amplifier V4-b. 

Parts for SSB adapter 

Resistors: 1—33,000, 2—100,000, 1—220,000 ohms, 
l/ 2 watt; 2—220. I — 470, 1 — 1,000, 1—5,600, 1 — 10,000, 
2—22.000, 1—30,000, 1 — 100,000, 2—220.000 ohms, 
I watt; 1—27,000, 1—47,00 ohms, 2 watts. 
Capacitors: (Paper) I— .03, 5—0.1, 2—0.5 nf, 600 
volts; (mica) I — 10, 1—50, 2—100, 2—600 nnf; 2— 
.0016 |if, 500 volts; (disc ceramic) 4— .01 nf, 600 volts. 
Miscellaneous: I — 2.5-mh r.f. choke, I — 35-mh ad- 
justable r.f. choke, I — l-henry toroid or air-core 
Inductor; I — s.p.d.t. wafer switch, I — s.p.s.t. toggle 
switch; I— Burnell S-15000 filter; 2— FT-241 type low- 
frequency crystals (see text); 2 — 6SB7Y, I — 6J5, I — 
6SN7-GT tube. Chassis, hardware, hookup wire. 




Additional details on this receiving 
adapter and a circuit and details on the 

; construction of a SSB generator for 
amateur transmitters are given in a 
17 -page booklet, Single Sideband for 

I the Amateur, available from Burnell & 
Co., 45 Warburton Ave., Yonkers 2, 

n. y. 

TRANSISTOR OSCILLATOR 

Experimenters and laboratory work- 
ers have adapted the transistor for 
many uses but until now its commercial 
applications have been limited almost 
entirely to hearing aids (and receivers, 
recently). General Radio Co. has just 



SANGAMO ELECTRIC COMPANY USES!' 
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RADIO-ELECTRONIC CIRCUITS (Continued) 

entered the field of transistorized test 
instruments with the development of 
the model 1307-A audio oscillator shown 
in the photo and diagram. 

The pocket-size instrument (6x3% 
x2^ inches) delivers 400- and 1,000- 
cycle signals at up to 2 volts across a I 
600-ohm load for checking continuity 
of audio systems, setting operating 
levels, preliminary calibration of audio 
equipment, and many other applications 
where these standard test frequencies 
are used. The output cable terminates 
in a type 274-MB double plug. 

The circuit is a Hartley oscillator I 
using a CK721 transistor. Instead of 
the usual tapped coil, its coil is wound 
in two parts to simplify the application 1 
of propei- operating voltages. The coils i 
are connected in series for oscillatory 
currents by the 100-jttf capacitor. The 
emitter, corresponding to the cathode of 
a vacuum tube, connects to the junction 
of the two coils. The ends of the coils 
are connected between collector and 
base (plate and grid in a vacuum tube). 
The circuit is tuned by the 1- and 
.075-pf capacitors in parallel across the 
entire coil. For 1-kc operation, the in- 
ductance of the coil is reduced by 
tapping down from the ends. 

The 27,000-ohm resistor in the emit- 
ter circuit provides degeneration needed 
to improve the output waveform. The 
output voltage, taken from a tap on 
the coil, is measured by a 3-volt rectifier 
type a.c. meter across the output termi- 
nals. The level is adjusted by varying 
the resistor in series with the battery. 
The germanium diode sets the operating 
bias on the base and provides more 
reliable operation under different bat- 
tery voltages, temperatures, and trans- 
istors. Further details appeared in the 
August, 1954, issue of The General 
Radio Experimenter. end 



Flyweight Magnemite 




&atuo {EJjtrt^Jfitoe gears? &go 

In Gernsback Publications 



HUGO GERNSBACK 

Founder 

Modern Electrics 1908 

Wireless Association of America J 908 

Electrical Ex her im enter 1913 

Radio News 1919 

Science & Invention 1920 

Television ~ 1927 

Radio-Craft - 1929 

Short-Wave Craft 1930 

Television News 1931 



Some of the larger libraries still have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested 
readers. 



In February, 1921 Science 
and Invention (formerly 
E/ecfricaf Experimenter) 

Hall Jet Relay for Recording Radio 
Signals, by Prof. Ralph D. Doner 

Grand Opera by Radio, by Nellie Gard- 
ner 

Messages at 100 Words per Minute by 
Radio 

Stock Brokers Find Radio Useful 
New Loud Speaking Telephone 
Radio Weather Report 

FEBRUARY, 1955 




Electric-Motor 
Battery-Operated 
Portable Tape Recorder 

The ideal recorder for newspaper reporting, 
recording lectures, telephone monitoring, field 
reports, traveling secretary, on-the-spot inter- 
views, reference recording, customer interviews, 
salesmen reports and secret recording. 

Combines for the first time, ease and efficiency 
of operation with maximum reduction of weight. 
Performs anywhere, producing professional re- 
sults under adverse conditions. Fully shielded, 
fly-ball governor-controlled electric motor as- 
sures constant speed and freedom from hash. 
Weather-tight, satin-finished, aluminum alloy 
case gives complete protection to recorder. 

Electrically rewinds a reel of tape in less 
than two minutes. Immediate playback through 
earphones or external amplifier. 6 Single speed 
and 3 two-speed models available. Speeds 
range from '^6 i ps. to 15 ips. Recorders 
weigh only 8 lbs. with batteries and measure 
5V2" x 9"'x 12" . 

Write for complete technical specifications 



Spring-Motor 
Battery-Operated 
Portable Tape Recorder 



Now you can consistently make professional 
recordings under the most gruelling field con- 
ditions. Tapes will faultlessly play back on all 
professional and home recorders. Ruggedly 
designed for maximum dependability and top- 
notch efficiency. Combines unlimited versatility 
of performance with extreme simplicity of op- 
eration. Choice of fourteen models available 
for every conceivable application. 

Incorporates a multi-purpose VU monitoring 
meter for precise setting of recording level 
without earphone monitoring. Meter also accu- 
rately indicates condition of "A" and "B" 
batteries. Five single speeds as well as two, 
three and 4-speed models available. Units 
weigh only 19 lbs. with batteries and measure 
6V2" x 9W x 1414". Higher speed models 
meet NARTB stondards. All recorders are 
guaranteed for One Full Year, 
and direct factory prices to Dept. RE. 



AMPLIFIER CORP, of AMERICA 398 Broadway, New York 13, N.Y. 




Picture Tube Booster 
SCOOP! 
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New Life for 

Old Picture Tubes! 

Plug in and picture tube gets bricihter. Automatic, 
no wiring. Full socket. 6 leads. For electrostatic or 
electromagnetic, parallel circuits. Order Vu-Brite 
C 401. Lots of 6 or more 90c ea. 




Full Range Recording 

TAPE 

1200 ft. reel 
Plastic base 



.95 



Reproduces full range sound with flawless fidelity. 
Guaranteed top quality at rock-bottom prices. Lots of 
6 or more only $1.79 ea. 



LOWEST PRICES EVER! 

AlnicoVPM Speakers! 



Your Choice 

4 inch Square (M/2" deep) 

5 inch Round (!%" deep) 



98< 



SNYDER BROAD BAND YAGIS 



• Higher Gain Than Conven- 
tional Yagis 

• For Fringe or Ultra-Fringe 

Produces sharp, bright pic- 
tures. Hi tensil %" alumi- 
num elements; 7 on low 
band, 9 on hiqh band. Com- 
plete with Universal U 
Clamps. 




RB 2-6 for 
Chls. 2 thru 6 

RB 7-13 for 
Chls. 7 thru li 



$9.95 
$4.95 



Write for FREE FYI Bulletin 212 



HOLE SALE 

RADIO PARTS CO., Inc. 



311 W. Baltimore St. • Baltimore 1, Md. 




"We're in luck, Boss 
A JENSEN NEEDLE 9 
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iearn basic electricity 

THE EASY "PICTURE BOOK" WAY! 



Just Released: 
The fabulous new 
ILLUSTRATED 
Training Course 
now used by 
the U. S. Navy! 



Tou learn by Pictures 



Over 25,000 Navy trainees have already 
learned Basic Electricity this easy, "Picture 
Book" way! Now, for the first time, YOU 
can master the basics of Electricity with 
this same "Learn - by - Pictures" training 
course! Over 900 simple, easy-to-under stand 
drawings explain every section — these "teach- 
ing" pictures actually make up more than 
half the entire course! No other Basic Elec- 
tricity course in America uses this revolu- 
tionary illustrative technique! You learn 
Basic Electricity faster and easier than you'd 
ever dream possible! 



A Complete Idea on Every Page 



Here's how this easy, illustrated course 
works : every page covers the complete 
idea! There's at least one big illustration 
on that same page to explain it! What's 
more, an imaginary instructor stands figura- 
tively at your elbow, doing "demonstrations" 
that make it even easier for you to under- 
stand. Then, at the end of every section, 
you'll find review pages that highlight the 
important topics you've just covered. You 
build a thorough, step-by-step knowledge 
at your own pace — as fast or as slow as 
you yourself want to go! 



Everyday English — A Couth 1 
Anyone Con Understand 



Sponsored by the Navy to turn out trained 
technicians in record time, this modern 
course presents Basic Electricity in a simple 
way that everyone can grasp — regardless 
of previous education! Every phase is made 
instantly clear — explained in plain, down 
to earth English — with hundreds of easy- 
to-understand illustrations to help you! 



S Complete Volumes 



Volumes 1 and 2 of this outstanding illus- 
trated course cover DC components and 
circuits; Volumes 3 and 4 cover AC com- 
ponents and circuits; Volume 5 covers AC 
and DC motors and machinery. 



Home Study Without Correspondence 



This course is so different, so complete — 
there's no need for the usual letter writing, 
test taking, question and answer corres- 
pondence! You learn at home — at your 
own pace! 



10 Day Exominotion — 
Money Bock Guarantee 



Send today for this exciting new Basic Elec- 
tricity training course — you risk nothing! 
When you receive the 5 volumes, examine 
them in your own home for 10 full days. 
If, at the end of that time, you're dot 
completely satisfied, simply return the books 
to us and we'll gladly refund your full 
purchase price! Total cost for the 5-volume 
course is only $9.00! In Canada, prices 
approximately 5% higher. 

ORDER TODAY! 

"Basic Electricity" is sold by most parts job- 
bers and book stores. It YOUR dealer doesn't 
have these books, mail this coupon to us) 

| JOHN F. RIDER PUBLISHER, INC. 
I 480 Canal Street, N.Y.C 

' Please RUSH me sets of "Basic Elec- 

| tricity" @ $9.00 per set I understand 

_ that I may return the books within 10 days 

I and receive a complete refund of my full 

■ purchase price. 



| Nam* 



Address 

City t State 



Question 
Box 



G.D.O. MODIFICATION 



The grid-dip oscillator described in 
the Jane, 1954, issue works swell. Can 
you show how I can add a 0C4 as a 
separate oscillator with a switch for 
disabling the circuit so it can be used 
as an absorption wavemeter? — R. F,, 
Truro. Nova Scotia 



Here is the diagram. In it the 6E5 is 
I used as a vacuum-tube voltmeter to 
measure the voltage on the grid of the 
I 6C4 oscillator. When the switch is 



closed, the 6C4 oscillates. Opening the 
switch removes the oscillator plate volt- 
age. The grid-cathode circuit of the 6C4 
acts as a diode rectifier with the grid 
resistor as the load. The 6E5 indicates 
this voltage when the unit is used as a 
wavemeter. Try different values for the 
grid resistor and use the value giving 
highest sensitivity. 

The phone jack permits the instru- 
ment to be used as a diode monitor or as 
an oscillating (regenerative) detector. 




SEL RECT-I30V/65MA 



YAGI ANTENNA QUERY 



/ am having trouble matching a 10- 
element home-made Yagi antenna to a 
300-ohm transmission line, using Vi- 
and 1-inch tubing in a 2-conductor 
folded dipole. Please tell me what spac- 
ing to use between the dipole conductors 
when the antenna resistance is 20, 15, 10 
and 5 ohms. — G. A., Uniontown, Pa. 

The impedance-transformation nomo- 
grams in The Radio Amateur's Hand- 
booh- and Sylvania News show that the 
conductors you have selected are not 
practical for the stepup ratios you de- 
sire. Your conductors have a diameter 
ratio of 4 to 1 so the center-to-center 
spacing is 0.775 inch for an antenna 
resistance of 10 ohms, 0.85 inch for 15 
ohms and 1.075 inches for a 20-ohm an- 
tenna. Subtract the sum of the conduc- 
tor radii from the spacings indicated 
and you will see that they will be diffi- 
cult to attain. 

The best bet is to increase the ratio 

A.F.C. FOR 

The November, 1954, issue carried an 
article describing how a.f.c. can be 
added to FM tuners. The reactance tube 
for this circuit is a 6K4 — a subminia- 
ture type that is expensive and difficult 
to locate. Please show how I can substi- 
tute a more common and less expensive 
tube. — J. L. J., Highland Falls, N. Y. 



of the conductor diameters to at least 7. 
Higher ratios increase the conductor 
spacing and make it easier to attain and 
hold. If you substitute No. 8 aluminum 
ground wire (approximately 0.13-inch 
diameter) for the smaller conductor, 
the ratio is 7:7 and the spacings are 
0.865, 1.105 and 1.43 inches for anten- 
nas of 10, 15 and 20 ohms, respectively. 

You can obtain the same results by 
increasing the diameter of the larger 
conductor to 2 inches. The center-to- 
center spacings are 7, 9 and 12 times 
the diameter of the smaller conductor 
for impedance stepups of 30, 20 and 15 
times, respectively. 

The nomograms do not provide for 
impedance stepups higher than 30 so for 
a 5-ohm antenna you can use dipole con- 
ductors to step up the impedance to 150 
ohms and then use a quarter-wave- 
length transformer to double the result- 
ing impedance to match a 300-ohm 
lead-in, 

FM TUNER 

The 6K4 was listed in more than one 
1954 parts catalog, but appears to have 
been dropped in 1955 issues. The dia- 
grams at a and b show typical react- 
ance-tube circuits using a 6J6 and a 
6AB4 or half of a 12AT7. In some sets a 
small amount of fixed bias is applied to 
the cathode of the circuit at b through a 
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HOT as the new veeDXer 

THE ALL CHANNEL (vhf) ANTENNA THAT BEATS 'EM ALL 




This revolutionary antenna, an 1 8 element 
composite yagi, is the most powerful of 
any all channel VHF antenna commer- 
cially produced. NOW you can receive 
picture perfect reception on all VHF 
channels comparable to a single channel 
10 element yagi. When all others have 
failed, install a super power VEE-D-Xer 
for the finest reception. 

HIGHEST GAIN 





ANTENNA ROTATOR 



Team together the new VEE- 
D-X Rotator wikh the new VEE- 
D-Xer antenna for matchless 
reception of ALL VHF channels 
on the air, in ail directions 
NOW and in the figure. 



iQtior 



WRITE TODAY for information on the 
VEE-B-Xer and the new VEE-D-X Rotator, 




ELECTRONICS INC. 

ROCKVILLE, CONN. PE-1 
Please send me specification sheets on; 
□ Vee-D-Xer □ Rotator 

NAME K 

ADDRESS..., _ , 

CITY ZONE STATE 



FEBRUARY, 1955 



125 



www.americanradiohistorv.com 







. . . Gigantic 
offspring of the cyclotron, the 
Bevatron— world's greatest magnet- 
can send masses of protons hurtling 
around Its 135'-dtameter race track at 

almost the speed of light. "Idea", to 
penetrate deep into the atomic nucleus, 
where lie seccets of matter and energy. 

With us, the "American Idea 1 " is, by 
directed effort ond applied know-ho 
to continue to lead in bringing 
you electronic products 
of the highest quality. 



Complete fine of 
'Full Vision' 1 
Microphones 
D33 Broadcast 
D-22 Public Address 





Replacement Phonograph 
Cartridges 



INSIST ON AMERICAN FOR QUALITY 
^j^k Send for FREE Catalog 47 



WUCCUL microphone co. 



370 South Fair Oaks Ave. • Pasadena, ?, Calif. 



QUESTION BOX 



(Continued) 



27,000-ohm resistor from the 130-volt B 
plus line as shown by the dashed lines. 



6J6 




t t TO STATOR OF OSC TU NING CAP 



"J005 +275- 300V 



S 47a 470K I MEG 



PC CONTROL VOLT 



pOOwjfj.OI 



6AB4 or 1/2 I2AT7 



±^0-150V 



TO STATOR OF OSC TUNING CAP 




TO PC C0HTR01 



ROL 
OFT" 



HI-FI CRYSTAL TUNER 

While thumbing through back issues 
of Radio-Electronics I came across an 
ad describing the Miller bandpass t.r.f. 
AM tuner kit. The description sounds 
so interesting I'd like to construct one 
of these tuners if you will print the 
circuit. — J. J. M., St. John's, Newfound- 
land 



IO-365ppf PER SECTION 




AF OUT 



.05 / 
BREAK FOR VOL CONT (BROKEN LINE) 



This unit was designed for high- 
quality reception of local broadcast sta- 
tions. The double-tuned bandpass circuit 
uses negative mutual coupling to pro- 
vide adequate selectivity. Bandwidth is 
approximately 25 kc at 2-db points 
when measured at 900 kc. 

The crystal diode develops between 
.05 and 0.5 volt on stations within a 
radius of 20-25 miles when used with a 
good outside antenna 75-100 feet long. 
LI and L2 are Miller 242-A antenna 
coils and L3 is a type EL-55 negative 
mutual coupling coil. A volume control 
can be connected as shown by the dashed 
lines. Break circuit at X when installing | 
volume control. end 



Response to our query on 
continuing the Question Box 
has swamped our staff with 
questions. If you don't get 
your answer in a month or 
so, don't worry — we'll get to 
it in time. Incidentally, the 
Question Box will continue. 




List $1.3 



Make installations the easiest, 
fastest ever. 

Slip any standard lead-in 
under its new twin-lead grip, 
tighten wing nut— the job is 
done. Another Radion first. 
Ask your distributor now, 

V 




The Radion Corp., Dept. G. 

1130 W. Wisconsin Ave., Chicago 14, III, 

TELEVISION 

Big demand for qraduaies 

B.S. DEGREE IN 27 MONTHS in radio including 
TV engineering— VHF, UHF, AM and FM. Students 
use over $100,000 worth of equipment including 2 
large commercial type transmitters in new TV lab. 
Intense specialized course includes strong basis in 
mathematics, science and advanced design in 
radio and TV. 

Hundreds of young men each year are earning engi- 
neering degrees in this recognized institution. Start 
any quarter. Many earn a major part of expense 
in this industrial center. Low tuition. Competent in- 
struction. Thorough, intense, practical program. 
Also B.S. DEGREE IN 27 MO. in Aeronautical, 
Chemical, Civil. Electrical and Mechanical Engi- 
neering. G.I. Gov't approved. Enter March, June, 
Sept., Dec. Free catalog. ENROLL NOW. 

INDIANA TECHNICAL COLLEGE 

1725 E. Washington Blvd., Fort Wayne 2, Indiana 



OSCIL-O-PEN 

Extremely convenient test oscillator for all radio 
servicing; alignment • Small as a pen • Self 
powered • Range from 700 cycles audio to over 
600 megacycles u.h.f. • Output from zero to 125 v. 
• Lou in cost • Used bv Signal Corps. • Write for 
information. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 



$3.00 
FOR CARTOON IDEAS 

HADIO-ELECTRONICS prints several radio 
cartoons every month. Headers are invited to 
contribute humorous radio ideas which can 
be used in cartoon form. It is not necessary 
that you draw a sketch, unless you wish. 

Address 

RADIO-CARTOONS, 
RADIO-ELECTRONICS 

25 West Broadway, New York 7, N.Y. 
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WE ARE SHARING the success of our products WITH YOU 

as a CUSTOMER'S DIVIDEND in the most SENSATIONAL PRICE SLASHING EVER! 

CUSTOM-BUILT CABINETS { #630^ TV SETS— 




*~ ' SUPER DE LUXE 

- 31 " TUBE 

* #630 TV CHASSIS 
a* 

#630 SUPER DE LUXE 31-TUBE TV KIT 

Engineered in strict .id Iterance to the genuine RCA 
r630 plus added features • • • OPERATES 16" to 
24" PICTURE TUKES • • • CA SCOPE TUNER • • • 
COSINE YOKE • • • LARGER POWER TRANSFORM- 
ER • • • KEYED AGC • • • 12" SPEAKER • • • 
CONDENSERS and RESISTORS at rated capacities 
and tolerances. You receive a COMPLETE SET OF 
PARTS AND TUBES. Ever vth ins needed is included, 
(less CRT and wire.) You will enjoy building 'il with 
"LIFE-SIZL easv to follow step-by-step ASSEMBLING 
INSTRUCTIONS' ' included with each KIT. 



99 



,99 



r 



# 630 D s E u L P u E x R E TV CHASSIS 

LICENSED UNDER RCA PATENTS 
COMPLETE READY TO PLUG IN AND PLAY— 

Similar in characteristics and features to the TV KIT 
above • Manufactured especially for us by nationally 
known manufacturers • No efforts or expense have 
bee,, spared in workmanship or materials, to make th.s 
#630 SUPER DE LUXE TV CHASSIS the Best obtainable 
for fringe areas, clarity ami all-around-performance 
Customers report reception better than 200 miles. Each 
set is factory aligned and air-tested • All parts carry the 
RMA three month guarantee • Our mass volume of busi- 
ness on this CHASSIS (numbering thousands of pleased 
customers) now makes it possible for us to reduce 
the price, (less CRT.) 

*?„"" $ 142 27 



fri -.. TECH-MASTER ) 

V #630 TV CHASSIS. Catalog mailed on request. j[ 



Modernize a #630 or any TV Set 
STANDARD CASC0DE TUNER 

For better all around performance 

Complete with tubes and Brooks CASCODE tA "1 07 
MANUAL with step-by-step instructions and <l f.w 
ail extra parts needed. 



UNIVERSAL S c 0 '™ BRACKETS 



Fits All 
l21/ 2 " to 21" 
picture tubes 



Complete — 
Including band 
that holds 
picture tube 




PULSE KEYED AGC KIT 

Finest, most accurate and the easiest Kit to install 
in a 630 or in any other make TV receiver. Improves 
performance, and insures a steady picture on all 
channels. 

COMPLETE SET OF PARTS $0.99 

Including 6AU6 tube & Instructions -fc 



CUSTOM-BUILT AUTO RADIOS 

Known Mfr Licensed by RCA 

6-TUBE SUPER (8-Tulic Performance) Installs easily 
in 15 minutes. Appearance and tone quality ecpial to 
expensive radios supplied by car manufacturers. 

FORD • CHEVROLET ■ PLYMOUTH 
DODGE • STUDEBAKER ■ HUDSON 

1949 to 1955 Inclusive L j. st ™« 

$41-97 



to IYDD Inclusiv 
For Most Make Cars 



Any Model 

complete ready to install 




From Facfory fo You 



W-26". D-22" 



$35 91 

The FUTURAMIC 



4 LEADING STYLES in genuine mahogany or walnut (blond 10% extra) 
• Ready drilled for any # 630 TV chassis and cutout for any 16", 17", 
19", 20" or 21" picture tube at no extras in price • Also supplied with 
undrilled knob panel for any other TV set • EVERYTHING NECESSARY 
for an easy perfect chassis and CRT assembly is included • Each cabinet 
is delivered complete as pictured with mask, safety glass, mounting 
brackets, backboard, backcup, hardware and assembling instructions • Each 
cabinet is shipped in an air cushioned carton from FACTORY to YOU ! 



MAYFAIR 






H-37". W-28". D 241/4 



W-26," D-25" 



H-41", W-25". D-23" 



$79.34 



$88- 70 



*53 43 



NATIONALLY KNOWN BRAND PICTURE TUBES 

BRAND NEW in Factory Sealed Cartons— With a Full Year Guarantee 

17;.,..„ $26-661 21 ;.,,™?39- 2 '| 2fe?59- 99 | 27k&?74- 31 



#630 Parts in COMPUTE SETS 



TV WIRE & SOLDER KIT, for any Set 

630-KIT, screws, nuts, rivets, washers, etc 

TERMINAL STRIP KIT, set of 30 

VIDEO AND I.F. KIT. 19 Items 

VARIABLE CONTROL KIT, 9 controls 

CARBON RESISTOR KIT, 107 resistors 
WIREWOUND RESISTOR KIT, A resistor! 

BRACKET AND SHIELD KIT, 18 items 

ELECTROLYTIC CONDENSER KIT, 6 cond. 
TUBULAR CONDENSER KIT, 38 condensers. 
CERAMIC CONDENSER KIT, 28 condensers. 

MICA CONDENSER KIT, II condensers 

COMPLETE SOCKET KIT, 25 sockets 
COMPLETE SET OF TUBES, 29 tubes 



$ .98 
1.69 
.69 
4.99 
3.97 
4.98 
1.76 
6.44 
4.96 
3.63 
1.98 
.97 
1.57 

24.64 



PARTS For #630 TV SETS 

PUNCHED CHASSIS PAN, cadmium plated S3. 96 

ESCUTCHEON PLATE, for tuner .38 

COMPLETE SET OF KNOBS, incl. decals .99 

POWER TRANSFORMER, 295ma. 20IT6 9.16 

VERTICAL OUTPUT TRANS. 204T2 2.24 

VERTICAL BLOCKING TRANS. 208T2 .98 

HORIZONTAL OUTPUT TRANS. 2IITI... 1.62 

HORIZONTAL OUTPUT TRANS. 21 IT5 2.97 

FOCUS COIL, 247 ohms, 202DI 1.64 

FOCUS COIL, 470 ohms, 202D2. 2.93 

DEFLECTION YOKE, 60° 20 1 D 1 . 1,14 

DEFLECTION YOKE, Cosine 70° 206DI 3.45 

SOUND DISCRIMINATOR TRANS. 203KI .94 

1st PIX I.F. TRANSFORMER, 202K2 .88 

2nd PIX I.F. TRANSFORMER, 202K3 .88 

1st or 2nd SOUND I.F. TRANS. 20IKI... 69 

HORIZONTAL DISCRIM. TRANS. 208T8 .98 

FILTER CHOKE, 62 ohms 1.15 

CATHODE TRAP COIL, 202K4 .88 

WIDTH CONTROL COIL, keyed AGC .52 

ION TRAP BEAM BENDER, double 203D3 .65 

ION TRAP BEAM BENDER, single 203DI .52 

HI VOLTAGE CAGE ASSEMBLY, complete 2.66 

VOLTAGE DIVIDER SHIELD & COVER " 1.12 

HV RECTIFIER, SOCKET ASSEMBLY, single .59 

HV RECTIFIER, SOCKET ASSEMBLY, double .98 



Brooks LIFE-SIZE TV INSTRUC- 
TIONS, for building any #630 TV 


S1.25 

■ Postpaid 


Receiver 


HINTS FOR BETTER PERFORMANCE 

on your it 630 TV receiver 


50c 

vw Postpaid 


Brooks CASCODE MANUAL, how to 
Install Cascode Tuner in any make 


25 c 

* "Postpaid 


ASSORTED TUBULAR 

lOO CONDENSERS 


All Are Standard Brands 

& Desirable Sizes *P 


3.69 


$15.00 Value Only * 


•i AA ASSORTED 'A WATT 

100— RESISTORS 


S2-88 


4 h Asst. Radio Electrolytic 

15 — CONDENSERS 


S3.49 


4 m> Assorted TV Electrolytic 

15 — CONDENSERS 


54.97 


•4 ASSORTEO MICA 

100— CONDENSERS 


53.72 


4 4141 ASSORTED CERAMIC 

100— CONDENSERS 


5 3 .72 


4 JIA ASSORTED 1 WATT 

100— RESISTORS 


54.62 


mil ASSORTED SOCKETS $#1.79 

| llll Octal, Loctal & Miniature L 


1 nn ASSORTED KNOBS 

| UU SCREW & PUSH-ON 


52-84 


4 A VOLUME CONTROLS sn a ? 

1 II ASSORTED, WITH SWITCH /-OO 

'/», 'A. 2 meg. and others fc 



BROOKS RADIO &TV CORP., 84 Vesey St., Dept. a, New York 7,N.Y. 



TELEPHONE 
COrtland 7-2359 



FEBRUARY, 1955 
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Jim what theTV Doctor ordered... 

11/ STANCOR 

m Jl exact replacement flybacks 



Whether the ''patient" 
is a Crosley, a Muntz, 
an RCA, or any other 
brand, you can be sure 
of a prompt recovery 
when the prescription 
reads << STANCOR' > 




FREE-HIGH FIDELITY, Ultra- 
Linear Amplifier. Bullet in 
479 describing performance 
and construction of the 24 
watt Stancor-Williamson 
Amplifier, using Stancor 
Ultra-Linear Output Trans- 
former A-8072 ($ 1 5.00 net). 
Available from your dis- 
tributor. 



CHICAGO STANDARD 

) TRANSFORMER CORPORATION 

3592 ELSTON AVENUE • CHICAGO 18, ILLINOIS 

EXPORT SALES: Roburn Agencies, Inc. • 431 Greenwich Street • New York 13, N. Y. 



Stancor transformers 
are listed in Photo* 
fact Folders, Counter- 
facts, Radio's Master, 
and File-O-Matic. 



new 

Tubes & 

| 1 Transistors 



6CB5, 6BK4. 6BL4 

The first of a new line of receiving 
tubes designed for use with the RCA 
21-inch color receiver has been an- 
nounced by that company. The new 
tube types (see photo) are designed 
to have operating characteristics that 
match the circuit requirements of the 



4*ot6e* "Pd&ulou* YAGI VALUE// 




Ilea. 



Delco 



%Uq* $34.50 

$6.50 ea. - lots of 3 



Aluminum 5 Element 
BROADBAND Yogis 
Covers Channels 2 to 6 



You've never seen an antenna value as sensational as 
this Delco Ultra Sensitive Broadband Vagi. Will receive 
Channels 2 to 6 with Razor Sharp clarity at distances of 
125 miles or more. Excellent front-to- back ratio helps 
to prevent "ghosting." Extremely simple to assemble. 
Complete with mounting hardware and instructions 

Shpg wt 12 ibs. stock No> 99.B-BD56 



CONCORD RADIO 54 Vetey St.. N Y ?. 

C 2 MINIMUM 

20 deposit with COD order ss.oo 

□ Please send NEW 1955 CONCORD Catalog! 

NAMt 



ADDRESS- 
CITY 



ZONE . 



STATE. 



CONCORD RADIO • 54 VESEY ST. • NEW YORK 7. N. Y. • Digby 9-1 132 
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RCA 21-inch picture tube, the 
21AXP22. 

The 6CB5 is a high-perveance, beam- 
power tube designed especially for use 
as a horizontal deflection amplifier. Its 
maximum plate dissipation is 23 watts, 
maximum grid-2 input 3.6 watts, maxi- 
mum peak positive-pulse plate voltage 
rating 6,800, and maximum negative- 
pulse voltage rating 1,500. 

The 6BK4 is a sharp-cutoff beam tri- 
ode designed for regulating the high- 
voltage supply. It has a maximum d.c. 
plate voltage rating of 25,000, maxi- 
mum d.c. plate current rating of 1.5 
ma, and maximum plate dissipation rat- 
ing of 25 watts. 

The 6BL4 is a half-wave vacuum- 
tube rectifier designed for use as a 
damper diode. Rated to withstand a 
maximum peak inverse plate voltage of 
4,500, it can supply maximum peak 
plate current of 1,200 ma and maximum 
d.c. plate current of 200 ma. When the 
heater is operated negative with respect 
to the cathode, negative peak pulses 
between the heater and cathode of as 
much as 4,500, including a d.c. com- 
ponent of up to 900 volts, may be used. 

7AU7 

Another release by RCA is the 7AU7, 
a medium-mu twin triode of the nine- 
pin miniature type. It is intended for 
use as a vertical deflection oscillator 
and horizontal deflection oscillator in 
TV receivers having a single 600-ma 
series-connected heater string. Except 
for changes in the heater design, the 
7AU7 is like the 12AU7. 

This tube may also be use as an 
audio mixer, phase inverter, multi- 

RADIO-ELECTRONICS 



www.americanradiohistorv.corn 



655XC 



EDLIE for TOP VALUES 



Newest & Best "Fix-lt-Yourself" Aid 

Larrel's E-Z TV REPAIR GUIDE 

The Only FIX-IT-YOURSELF Guide 
Made expressly for YOUR TV Set! 

Now you can save costly TV repairs with this 
new. simplified method which includes all nec- 
essary data tor just YOUH set. No confusing, 
unimportant inlotmation applicable to hundreds 
of other makes. Simplifies detection of faulty 
tul>es in your TV receiver quickly, accurately. 

It's a terrific idea — Ifs a terrific guide! 
Order today and have your set back in only 
perfect condition at once. Be sure to send 
us make and model of your TV when CQ^ 
ordering ** v 



New CODE KEYS, J-38 

Brand new! Signal Corp.. U.S. Army, black 

bake lite base. 3" x 4%", brass jumper, 7f| 

strip. & binding posts. Circuit closing fjC 

switch. Completely adjustable. v 

Special ea. 



Save! HIGH PASS FILTER 

Input impedance: 600 ohms: output impedance 
5,000 ohms. 300 cycles cut off freauency at 3.500 
cycles attenuates at 2 db. : at 120 
cycles attenuates at 20 db.; at. 60 .„ _ _ _ 
cycles attentuates at 45 db. 2" x l| tK 
31/3" x 2". Original cost: S20. 4> ■ 

Reduced to 



Save! LOW PASS FILTER 



$145 



At 3.500 cy. attenuates at less than 0.2 dl>.; at 
8.OO0 cy. attenuates at greater than 60.0 db.; 
at 6,000 cy. attenuates at greater than 
50. 0 dh. Input impedance: 5,000 
ohms. Oriental cost: $15. 
Reduced to 

■SAVINGS ON KITSi 
INSULATED RESISTOR KIT 



100 INSULATED RESISTORS, KM A code marked 
all t.2 watt varying in ohmage from 1 ohm 
to 10 megohms :md tolerance of 5%. 10% 
&. 20' 1 of standard makes. KMA color Qlr 
code chart included FREE. Special 



DeLuxe Insulated Resistor Kit 



Includes: 15-2 watt, 35-1 watt and 50- Vfe 
watt values up to 20 ineKs. Housed in 
transparent plastic box, 43/r" x 23,4" 
x 1". 4 -compartments. Reduced to 



$225 



FLEXIBLE W. W. 

PIGTAIL 
RESISTOR KIT 

100 Resistors of g. 
asst. ohmages Jlbb 
and wattage A 



CANDOHM 

W. W. 
metal clad 



25 Resistor: 



WIRE WOUND RESISTOR KIT 



25 Wire Wound Resistors up to 50- V2 
ohms. 5. 10, 20. 30. SO. and 1O0 



Sj95 



PRECISION 
CARBOFILM 
RESISTOR KIT 

\o/c tolerance in 
ohmages from 5 
to 2.2 megohm. 
S25 value 



$245 




Terrific Buy.' PRECISION 
WIRE WOUND RESISTOR KIT 




20 Trecision W.W. resistors, l^/o toler- c**Ae 
ance. 20 different ohmages ranging up to 5 J45 
1/2 megohm. 1/2 & 1 watt. $25 value 



Disc Condenser Kit 

50 Disc condensers— .001 . .0015. 2X0O15. 
2X00-1, 00-17. .005. .01. 2X0l. & 0000 CllQ r 
10/2KV infd. of equal amounts. $ | JO 

Now! * 



CERAMIC CONDENSER KIT 

50 Tubular ceramic (solid and hollow) TC 
ranging in capacity from 1 to 4700 mfd. 3>T 10 
s'necial! * 



Write today for FREE Catalog. All mdse, shipped 
F.O.B. New York City, Prices subject to change 
without notice. Include 20% deposit with C.O.D.'s. 

EDLIE ELECTRONICS 

154 Greenwich St. New York 6, N.Y. 

Dl. 9-3143 



NEW TUBES 



(Continued) 



vibrator, sync separator and amplifier, 
and resistance-coupled amplifier. 

The design features of the 7AU7 
include a strengthened mount structure 
to minimize microphonic effects, a 
terminal for each cathode and a mid- 
tapped heater which will permit opera- 
tion from either a 7-volt or a 3.5-volt 
supply. 

2N76 

GE has announced development of 
a new, low-cost (suggested list price, 
$7.95), f used-junction transistor, the 
2N7G. The transistor (see photo) was 




designed to cover a broad specification 
range. Designers and hobbyists inter- 
ested in developing and experimenting 
with transistor circuits now have avail- 
able a stable, relatively inexpensive 
component. The unit is hermetically 
sealed. 

The 2N76 was developed for use in 
audio and ultrasonic-frequency stages. 
It has a maximum cutoff frequency at 
2.5 mc, with a design center at 1 mc. 
The alpha design center of the tran- 
sistor is 0.95. Maximum ratings are: 
collector voltage, ^20; collector cur- 
rent, — 10 ma; emitter current, 10 ma. 
The 2N76 is capable of dissipating 50 
milliwatts at an ambient temperature 
of 77° F. 

Silicon power rectifier 

The Transitron Electronic Co., Mel- 
rose, Mass., has announced develop- 
ment of experimental silicon power 
rectifiers. Dr. Bakalar, company presi- 
dent, said that theoretically these units 
should have infinite life as they do not 
exhibit a continuous aging effect as do 
selenium rectifiers. And because of 
their extremely low losses, operating 
efficiencies of as high as 98% are pos- 
sible. 

Silicon rectifiers are capable of 





TELEVISION 

color bar generator 




This generator produces a standard 
100% fully saturated NTSC color 
bar pattern on color TV sets. Re- 
gardless of future color television 
receiver design this color bar gen- 
erator will be compatible. 

Produces same type of signal that 
is transmitted over the air. All litera- 
ture and alignment data is published 
around this standard NTSC signal. 
The Model 655XC provides signal 
for complete color alignment. When 
alignment is made with this type of 
signal, operator is sure that proper 
program colors will be displayed 
on the TV receiver. 

The color bars appear on the TV 
screen in the following order from 
left to right: green, yellow, red, ma- 
genta, white, cyan, blue and black. 

OUTPUT. , . EITHER R F. or VIDEO 

Write for. • . 

complete technical literature. 
THE HICKOK ELECTRICAL INSTRUMENT CO. 

10531 Dupont Ave. • Cleveland 8, Ohio 
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CAP-CHECK! . 

precision instrument that checks 
condensers WHILE IN THE CIRCUIT! 



CAP-CHECK qw« 

High Perform* nc* a 
Low Low CotfH i 



Stf your load jobber or 
writ* tor tuii inform a Ban. 



Checks condensers in 
the circuit and elimin- 
ates the time consuming 
need of unsoldering and 
resoldering. 

TH,e only direct reading 
microfarad meter. 
Convenient jacks for 
using CAP-CHECK with 
frequencies from audio 
generator or RF genera- 
tor. 

Large easy-to-read dial. 
A flip of the switch 
instantly gives the con- 
dition of the capacitor 
without removing it from 
the circuit. 



Eliminates the need for 
carrying multiple units. 
Has built in voltmeter, 
an ohmeter, plus the 
capacity meter — All 
using one master func- 
tion selector switch. 
Uses a 4 Vz" precision 
mic roam meter. 
Engineered and precision 
made to give dependable 
and accurate service. 
Each instrument backed 
by written registered 
warranty and conforms 
to standard RTMA guar- 
antee. 

AC only 



$4495 



Instruments i» Service Inc. ™™™Z!ZZ»., 



OPPORTUNITY ADLETS 

Rates — 45c per word (including name, 
address and initials). Minimum ad 10 words. 
Cash must accompany all ads except those 
placed by accredited agencies. Discount, 
10% for 12 consecutive issues. Misleading 
or objectionable ads not accepted. Copy for 
April issue must reach us before Feb. 15, 
1955. 

Radio-Electronics 
25 W. Broadway, New York 7, N. Y. 



all makes of elect hiCal instruments and 

TESTING equipment repaired. Write for free catalogue 
on new and used Instruments at a savings. llazeJton In- 
strument Co.. 128 Liberty Street. New York. N. Y. 



SPEAKER REPAIRS ON ALL MAKES 8* & 12" HI-FI 
speakers for sale. Amprite Speaker Service. 70 Vesey St.. 
New Yor k 7, N . Y. 

"Buy Surplus Radio, Electronic Equipment direct from 
Gowrnim-nt. List $1.00. Box 215AK. East Htfd 8. Conn. " 

SPEAKElt RECONING: Guaranteed workmanship. CAM 
R«-cone Co.. 255 Tioca St.. Trenton 9. N.J. 

RADIO DIAGRAMS $1.00. Television ?2.00. Give make 
model. Diagram Service. 672 RE. Hartford 1. Conn. 

TELEVISION JOBS — Names and addresses of com- 
panies to contact. $1.00 Fitzgerald. Dept. A-23. 3038 
West WellinKton Avenue, ChicaKO 18. Illinois. 

TURKS TV. RADIO. TRANSMITTING. AND SPKDAL 
PURPOSE TYPES BOUGHT. SOLD AND EX- 
CHANGED. Send details to B. N. Gensler W2LNI. 130 
Libert v. N. Y. 6. N. Y 



RECORDING FANS! SWAP TAPES EVERYWHERE. 
DETAILS FREE. BOX 1404-W, San Francisco 1. 

TEST EQUIPMENT REPAIRED New modern lab 
equipped to bundle all makes and types or meters and 
testers. Free estimates. Catalogue available. General 
riectronic Dist. Co., 100 Park Place. N Y. 7. N.Y 

TOP DOLLAR paid for ART- 13s. dynanioters. parts 
rack* and all Other component parts. Write: llarjo Sales 
Company. 4109 Burbank Blvd.. Burbank. Calif. 



WANTED: AN/APR-4. other "APR". *'TS-". "IE-". 
AitC-1. ARC-3. ART 13. BC-348. etc. Microwave Equip- 
ment. Everything Surplus. Special tubes. Tec Manuals. 
Lab Quality Equipment. Meters. Fast Action. Fair Treat- 
ment. Top Dollar! Lit tell. Falrlillls Box 26. Davton 9. 
Ohio. 

BUY WHOLESALE- 25.000 items— Catalog 25c. Mat- 
thews. 1472-P4. Broadway. NYC 36. 



SPEAKER RECON1NG: 25 years experience. Michigan 
Speaker Reronlng Serrlce. 930 Metropolis. Marine City. 
Michigan. 

ALUMINUM TURING. Angle and Channel. Plain and 
Perforated Sheet. Willard RadclifT. Fostoria. Ohio. 

Power Transformers Rebuilt: all makes. Victor 1132— 
*12. f»5. Red Arrow Radio. 924 Metropolis. Marine City. 
Michigan. 



25-50% D18COUNT. guaranteed. Factory Fresh LP rec- 
ords; 69c and up: pre-recorded tapes. Send 20c for 
catalogue. SOUTHWEST RECORDS. 4710 Caroline. 
Houston 4. Texas. 



TELEVISIONS. WORKINGS. $30 UP. W4API. 1420 
South Randolph. Arlington 4. Virginia. 



INCREDIBLE! ONE TUBE radio receives television. FM 
broadcast. CAP «nd amateurs. Special tube and diagram 
only $2.00. Wired assembly $2.00. Springfield Enterprises. 
Box 54-F2. Sprlnglleld Gardens 13. New York. 



REFERENCE HANDBOOK OF ENGINEERING MATH- 
EMATICS $100 cash. ppd. Dept. 2T Box 7794. University 
Station. Austin, Texas. 



PHOTOGRAPHS 

RADIO-ELECTRONICS can use good photographs of service benches, 
service shops, high-fidelity audio layouts, and any other interesting and 
original radio-electronic devices. 

We will pay $6.00 each for good professional photos or equivalent, suit- 
able for reproduction. 

Full information on subject photographed will increase their acceptability. 

The Editor, RADIO-ELECTRONICS 

21 West Broadway. New York 7, N. Y. 



TV FM ANTENNAS. ALL TYPES INCLUDING UIIF. 
Mounts, accessories. Lowest prices. Wholesale Supply Co. 1 
Lunenburg 2. Mass. 



NEW TUBES (Continued) 

operating efficiently between an ex- 
tremely wide range of temperatures 
(150° C to 60 C) and possess large 
power-handling ability. They can be 
extremely compact (see photo). 

6570 

RCA has announced a vacuum photo- 
tube for use in industrial applications 
critical as to microphonics and sensi- 
tivity. The 6570 phototube is particu- 
larly useful in beverage-inspection and 
ampule-inspection equipment. 

The 6570 is extremely sensitive to 
red and near-infra-red energy, making 
it especially suitable for use with an 
incandescent light source. The tube has 
a maximum anode-supply voltage rat- 
ing of 500, a maximum average cathode- 
current rating of 5 microamperes, and 
an average luminous sensitivity of 30 
microamperes per lumen. 

USN-0A2WA, USN-0B2WA 

Heralded as the new VR tubes with- 
out "pips" (sudden discrete voltage 
shifts), CBS-Hytron has announced the 
USN-0A2WA and the USN-0B2WA. 



USN 
(A2W 



I S-HYTl I 

V«* 




These tubes are of the seven-pin minia- 
ture type. 

The gaseous VR tubes are designed 
to provide reliable, stable operation as 
voltage regulators and, under specific 
conditions, as voltage-reference tubes. 
They provide flat, smooth voltage-cur- 
rent characteristics between 5 and 30 
ma of tube current and are interchange- 
able with the 0A2 andOB2. END 



COLOR TV 

By JULIA R. SEITZ 

The purple cow is not a myth 

Pink elephants parade 
And blue bananas by the bunch 

Are garishly displayed. 

You doubt my word? You think 
me daft? 

I swear I'm no deceiver. 
The proof I'll show you any day 

On my TV receiver. 
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Patents 




TV RECORDING 

Patent No. 2,688,693 
Harold E, Haynes, Haddonfield, N. J. 
(Assigned to Radio Corp. of America) 



TV programs are recorded on movie film for 
riling and rebroadcasting. The usual method is 
to make a negative and then make prints for 
distribution. Time and expense could be saved 
by scanning a negative image and photograph- 
ing directly on positive film. This circuit con- 
verts a conventional video voltage so that it 
corresponds to a negative image. 

A negative film is one whose light trans- 
mission is inversely proportional to its ex- 
posure. For example, if its exposure were in- 
creased three times, it would transmit only 



one-third the light. The diagram shows a circuit 
whose output voltage varies inversely as the 
input. Therefore if a conventional video signal is 
fed in, the output will correspond to a negative. 

The double-triode multivibrator is followed by 
a differentiating network and diode Dl. Negative 
pulses flow through the diode, while the positive 
ones block the tube. Thus C charges periodically 
and discharges (through R) when the diode 
blocks. The pentode is ,a sharp-cutotT tube that 
conducts only when C is almost completely dis- 
charged. In such a circuit, cutoff time varies 



inversely with the amplitude of the input signal. 
Thus the tube's output voltage (which is pro- 
portional to the cutoff time) also varies in- 
versely with the input voltage. 

The output of the pentode is controlled by d.c. 
restorer D2 and an averaging (low-pass filter) 
network. 

AUDIENCE REACTION 

Patent No. 2,688,873 
Harold Burris-Meyer, Madison, N. J. 
(Assigned to Control, Inc., Jersey City, N. J.) 

Psychologists know that the mental state of a 
person is reflected in his physical attitude and 
movements. For example, a bored viewer may 
become fidgety and restless while watching a film 
or listening to a speech but an interested one 
leans forward in his seat. This invention meas- 
ures the movements and positions of a sitting 
person without his becoming aware of it. 

Strain gauges are placed beneath the seat of 
the person to be tested. In one system four such 

STRAIN GAUGES (4) 





gauges are used. Two of them measure changes 
in the vertical stress (right and left). The others 
detect changes fore and aft. Each gauge is made 
of a grid of wire imbedded in a plastic sheet. 
Its resistance varies when the sheet is bent, 
stretched or otherwise deformed. 

The gauges are used as arms of a bridge net- 
work, fed by an a.c. source. The bridge is ini- 
tially balanced by R. Resistance changes cause 
unbalance, indicated by the recorder. 

The output of the strain gauges is fed to an 
amplifier to raise the signal level. 
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Yes, you get this big, new 1954 book, "150 Radio- 
Television Picture Patterns and Diagrams 
Explained", absolutely FREE! Just off the 
press! Gives complete 11x22" Schematic Dia- 
grams on leading models Radio and Television 
Sets. Easy-to-read, large 8}4xll" pages, with full instructions 
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For QUALITY - PERFORMANCE - DEPENDABILITY 



\Ra<l-Tel ? 



Tubes Guaranteed 
FULL YEAR 



70*ft>90* 
OFF 



• Same Day Service 

• All Tubes Individually Boxed 
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Type Price 


Tvoe 
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6AH6 


.73 


6CD6 


1.11 


1 2AT6 
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1 A7GT 


.47 


6AK5 


.55 


6H6GT 


.41 


12AT7 


.72 
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.62 


6AK6 


.59 


6J5GT 


.43 


12AU6 


.46 


1 B3GT 


.73 


6AL5 




6J6 


.52 


12AU7 


.60 


1 E7 


29 
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1 H4 


.30 
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1 2AV7 
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6S4 


.48 
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AO 
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1 2BA6 


.49 


1 LH4 


AO 

.07 


6AR5 


dR 

.43 


6SK7GT 


.53 


1 2BE6 


.51 


1 LN5 


.59 


6AS5 


.311 


6SL7GT 


.48 


12BH7 


.63 


1 N5GT 


A7 


OM J O 


1 dO 

1 .47 


6SN7GT 


.59 
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.65 


1 


.oz 


6AT 
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6SQ7GT 


.46 


1 2SA7GT 


.65 
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.58 


6AU5GT 


.82 
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COMPLETE TUBE LIST OF OVER 300 TYPES IN STOCK! 

PLEASE: 



TFPM^* A 25% deposit must accompany all 
ici\ma. or ders— balance CO. D. All shipments 
F.O.B. Irvington warehouse. ORDERS UNDER $10— 
$1.00 HANDLING CHARGE . . . Subject to prior sale. 



We refund a 
Essex 5-2947. 



Send full remittance . . . allow for 
postage and save C.O.D. charges! 
unused money! Dept. RE2. Phone: 



TUBE 

CO. 



y Integrity Is Our Chief Asset' 
15 COIT ST., IRVINGTON II, N. J. 



FACTORY REPAIRS 

ON ALL MAKES AND TYPES OF 

TEST EQUIPMENT 

Send units via parcel Post — 
will quote after inspection. 

Write for NEW FREE Catalogue 
GENERAL ELECTRONIC DIST. CO. 
,100 PARK PLACE, NEW YORK 7, N. 



I 
I 
I 
I 
I 
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BRAND NEW PARTS 

Not enough of each to list individually 

1. TUBES. JO assorted. $5.99. 

2. CONDI.NSERS— iiein zed. identified Ceramic. 2 ea. 
30 sizes *y.98. Silver Mica. 2 ea. 20 sizes $2.98. 

3. Assorted. 5 10s. minimum: WIHEWOUND RESIS- 
TORS 89c per ID.: TRANSMITTING CONDENSERS 
oil. hakelite 99c per lb. 

Shipped prepaid USA with 50c handling charge. 

R & M TV, 284 Morris Ave., Eliz., N. J. 



RADIO-ELECTRONICS is paying 
good rates on acceptance for origi- 
nal and unusual articles on audio, 
television, FM and AM servicing, as 
well as articles on industrial elec- 
tronic equipment and applications. 
Send for a copy of our Authors' 
Guide. Address: 

THE EDITOR 

RADIO-ELECTRONICS 

25 West Broadway 
New York 7. N. Y. 



PATENTS (Continued) 

MECHANICAL RECTIFIER 

Patent No. 2,673,947 

Jerrold B. Winther, Kenosha, Wis. 

(Assigned to Eaton Mfg. Co., Cleveland, Ohio) 

Mechanical rectifiers handle greater power 
than other types. This rotating device, for 
example, delivers more than 100 volts at 2 amps. 
Fig. 1 shows the rectifier as a switch, controlled 
by a motor. The switch is closed during most of 
the positive half-wave (polarity is as shown in 
Fig. 1). It is opened during the negative half- 
cycle. 



SW ' C^rj MOTOR 
^ 



LOAD 

The transformer primary is connected to a 
220- volt a.c. line. The switch closes near the peak 
of the positive half-wave. Electron flow is in the 
direction of the arrows. It feeds the load, which 
may be a motor held, for example. The selenium 
diode is blocked during this time. As the voltage 
wave tapers off to zero, the conductivity of the 
switch increases to maintain uniform output. 

Just before the voltage polarity reverses, the 
switch opens. Due to the high inductance of the 
load, the current is maintained through the load 
in the same direction. Normally this inductive 
effect would cause sparking across the open 
switch contacts. It is eliminated here by the 
selenium diode which conducts the induced cur- 
rent through the load. 

Mechanical details of the switch are shown 
in Fig. 2. Two brush contacts touch a conduct- 
ing surface (shaded in Fig. 2) on a rotating 
cylinder. As it rotates, the conducting surface 
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- ! 





r 




\ 




MOTOR 




\ 







Fig.2 

increases from zero to maximum. This compen- 
sates for the drop in voltage as the a.c. wave 
falls off from its peak value. At the end of the 
positive half- wave the conducting path is broken. 

One of the contacts is mounted on a sliding 
member so it can be adjusted. Its position con- 
trols the phasing of the switch relative to the 
positive half- wave. end 
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HOFFMAN 301-302 CHASSIS 



In some areas a buzz problem has 
been encountered due to modulation at 
the transmitter. This has been cured by 
shifting the sound take-off point from 
the plate of the 6AH6 video amplifier to 
the junction of L205 and C212 immedi- 
ately after the video detector, as shown 
in the diagram. Note also that the 
values of R212 and R213 have been 
interchanged. 

In areas where greater horizontal and 
vertical sync stability is needed add a 
.005-Atf, 500-volt capacitor across the 
horizontal hold control and change the 
value of C602 (the capacitor between 
ground and the junction of the 47,000- 
and 10,000-ohm resistors between the 
blue lead on the vertical output trans- 



TO GRI D OF SOUND ffi^ 



former and pin 1 of the 12AU7 sync 
separator) from .001 ni to a .0047-^uf, 
400-volt unit. 

• To increase the range of the vertical 
hold control, add a 680,000-ohm, V&-watt 
resistor between the center tap and the 
ungrounded side of the control. Also, 
add a 470,000-ohm, %-watt resistor 
from the ungrounded side of the verti- 
cal hold control to the blue lead of the 
blocking oscillator transformer. 

The changes described have been 
made in later production runs of these 
chassis. 

If feedback occurs on channel 7, re- 
dress the speaker leads away from the 
antenna lead-in. — Hoffman Service Bul- 
letin 



4.5MC TRAP 




TO TUNER AGC LINE 



TO IF AGC LINE 



to srwc sep 



ZENITH 6510 



After a few weeks of operation the 
35W4 rectifier in these models burns 
out. The heater string on these sets 
starts at the pilot light tap. This causes 
excess voltage to be applied to the 



heater string, reducing the normal life 
of the tubes. Connecting the line to pin 
4 instead of 6 reduces the heater voltage 
and will result in longer tube life. — 
Wayne Miller 



WESTINGHOUSE 600T16 



In this set, lack of horizontal deflec- 
tion can be assumed to be caused by 
a defective yoke. However, before 
replacing the yoke, replace the 0.1-/*f 
capacitor between ground and the junc- 
tion of the width control and the hori- 



zontal output choke. It is good practice 
also to replace the 0.1-juf capacitor be- 
tween the deflection amplifier plates and 
the horizontal yoke winding. Position 
of this capacitor can be seen in the 
partial schematic. — Wilbur Hantz end 



INPUT FROM H0RII MVB 




TO OAMPER CATH 



1 AGC KEYER 
.1 

5H- - 

TO H0RIZ DEFL COIL 



THE NEW 



PRECISION 



GIVES YOU WHAT YOU WANTED 
IN A 

HIGH SENSITIVITY 
MULTI-RANGE TEST SET 

20,000 OHMS PER VOLT D.C. 
5,000 OHMS PER VOLT A.C. 



The 



'120' 



gives you . 



✓ MORE RANGES 

V AN EXTRA-LOW RESISTANCE RANGE 

V AN EXTRA-LOW VOLTAGE RANGE 

/ AN EXTENDED LOW CURREN1 RANGE 

✓ A LARGER MEIER SCALE FACE 

V SIMPLE, POSITIVE RANGE SELECTION 

✓ POSITIVE CONTACT JACKS end PLUGS 



Compare These W de Spread Ranges 
and Special Features: 

★ 8 DC VOLTAGE RANGES: 20,000 ohms per volt. 

★ 8 AC VOLTAGE RANGES: 5,000 ohms per volt. 
0-1.2.3.12-6O.3OO-60O-12O0-6OO0 volts. 

★ 8 AC OUTPUT RANGES: same as AC volt ranges. 
Built-in 600 volt blocking capacitor. 

★ 7 DC CURRENT RANGES: 

0-60-300 Microamperes. 0-1.2-12-120-600 Ma. 
0-12 Amperes. 

★ 5 RESISTANCE RANGES: self-contained. 
0-200-2000-200,000 ohms. 0-2-20 megohms. 

★ 8 DECIBEL RANGES: -20 OB to +77DB. 
0 DB = 1 Milliwatt, 600 ohms. 

★ EXTRA LARGE 514" RUGGED 'PACE' METER: 

40 microamperes seasitlvity, 2% accuracy. 

★ 1% MULTIPLIERS and SHUN1S: 

Wire-wound and deposited film types. 

★ TWO JACKS SE1VE ALL STANDARD RANGES: 

Separately identified and isolated jacks 
provide for extra high ranges. 

★ "TRANSIT" SAFETY POSITION on range selector 
protects meter during transport and storage. 

★ CUSTOM-MOLDED PHENOLIC CASE and PANEL: 

Compact, laboratory .styled Instrument. 

MODEL 120. . .complete with internal ohmmeter 
batteries, banana-plug test leads and detailed 
operating manual. Overall case dimensions. 
5% x 7 x 3Ve" Net Price $39.95 



PRECISION Apparatus Co. Inc. 

70-31 84th Street, Glendale 27, L. I., N. Y. 

Eiport Division: 458 Bfoaow»*. «e«r York 13, U S A > C«bles — Morhjrte* 
In Cinadi Atlfl CadiorCo/p . Ltd.. 560 King Street. W. Toronto 2B 
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elter soun 
from OXFORD 
SPEAKERS . . . 
complete line 
from 2 'to 15 \.. 
fmt a i replace- 
treat needs . . 
ORDER TODAY! 




Important Notice to 

SUBSCRIBERS 

If you're moving, please don't forget to send us your address as it appears 
on the copy of the magazine, including the numbers shown beside your 
name, as well as your new address. If possible, send us your address label 
which is pasted on the upper left hand corner of the back cover. 
If we receive thfs information before the 20th of the month, you will con- 
tinue getting the magazine without interruption. 
Your cooperation will be most helpful and greatly appreciated. 
Please send your new address to: 

Circulation Department 

Radio-Electronics 

25 W. Broadway, New York 7, N. Y. 





SIMPLE PHONO CONNECTION 

Frequently radio technicians are 
called in to add a phono connection to a 
radio or TV set. Conventional adapta- 
tions require the installation of a 
phono-radio switch. However, when the 
set owner does not want an extra con- 
trol knob or is afraid that drilling the 
mounting hole will mar the set, you can 



TO 0£T OUTPUT 



TO AFAWPLGRID 



r 



TO PHONO INPUT 



use a simple trick that will prove satis- 
factory. 

Replace the present volume control 
with a center-tapped type having twice 
the resistance of the original. Wire the 
arm, tap and counterclockwise end of 
the new control to the leads removed 
from the arm, ground and hot end, re- 
spectively, of the old control. Connect 
the phono input jack or terminal to the 
remaining contact on the control. 

The revised circuit appears as in the 
diagram. The center position of the con- 
trol produces zero volume. Turning the 
knob clockwise brings up the radio 
volume and turning it counterclockwise 
from center brings in the phonograph. 
— J. Sareda 

NOVEL PI NETWORK 

Pi networks are widely used as an- 
tenna couplers and as final tank circuits 
to minimize harmonic radiation and to 
simplify matching the rig to single-wire 
and unbalanced antennas. Separate 
plug-in coils or expensive variable in- 
ductors are used when the rig is oper- 
ated on several bands. 

The diagram shows how I modified a 
standard center-tapped tank coil to 
cover the 80-, 40- and 20-meter bands. 
LI and L2 are halves of an 80-meter 
coil with the link removed. We removed 
three turns from L2 to hit 40 meters. 
L3, used alone for 20 meters, is a 10- 
turn section of B & W type 3015 Mini- 
ductor (1 inch in diameter, 16 turns per 
inch). This coil is supported by its leads 
and is positioned alongside the larger 







TO FINAL AMPL 


1 — H000 





T250MP* 



40 O20 
L2 L3 ./ 
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TRY THIS ONE 



( Continued ) 



coil and about l A inch from it. One lead 
is soldered to the base pin connected to 
the 20-meter terminal on the switch and 
the other goes to one of the pins former* 
ly used for the link winding. The switch 
is a transmitting type with ceramic 
insulation. 

With this arrangement the 3-band 
coil can be removed from its socket 
whenever necessary. We are not able to 
detect any loss of efficiency when using 
this tapped coil in place of separate 
plug in coils for each band. — 1. Queen, 
W20UX 

TV SWEEP OSCILLATORS 

A broadcast receiver can be used to 
determine whether the vertical and 
horizontal oscillators are functioning in 
a defective TV receiver. Tune the broad- 
cast receiver to a vacant spot on the dial 
between about 1490 and 1550 kc. Turn 
the volume up full. Rotate the horizon- 
tal hold control through its range. If the 
circuit is oscillating, you will hear the 
horizontal oscillator as it changes fre- 
quency. If a picture carrier is coming in 
and sync pulses are reaching the a.f.c. 
tube, you will hear a high pitched 
whistle as the oscillator is brought into 
sync and a steady hum when it locks in. 

When the vertical oscillator is func- 
tioning, it produces a buzz that changes 
frequency as the vertical hold control is 
rotated. A small battery-operated port- 
able receiver is handy for making these 
tests on home calls. — John Mayo 

USING PLASTIC SPRAYS 

Exposure to air causes oxidation that 
decreases the holding power of friction 
and electricians' rubber tapes and 
causes them to peel, fray and crumble. 
When using these tapes for a more or 
less permanent connection, try spraying 
the completed wrap with plastic spray. 
This presents oxidation and protects 
against n oisture penetration. — Charles 
Erwin Cohn 

SOLDERING LUGS 

It is a good idea to put a lock washer 
under a soldering lug before fastening 
it down with a screw or a nut. This 
makes it easier to position the lug be- 
cause the washer keeps it from turning 
as the screw or nut is tightened. — J. 
S a red a 

SHAFT COUPLING HINT 

I have found standard shaft couplings 
a source of irritation and costly call- 
backs because the setscrews often loosen 
with ordinary use. I licked the problem 
with a stick of ferrule cement available 
at any fishing tackle shop. 

Remove the setscrews from the coup- 
ling and melt some of the cement into 
the tapped holes. Heat the coupling to 
make the cement flow. Replace the 
screws and screw in tight while the 
coupling is still hot. When the coupling 
cools, the screws are locked tight and 
cannot shift. They cannot be removed 
without first warming the coupling. 
— Alan M. Palmer end 




©IHlMDTls REPLACEMENTS 

toomerang 

call backi- 



WON'T 



NEW OHMITE 
FUSE RESISTOR 

FOR REPLACEMENT IN ALL 
TELEVISION RECEIVERS 



The FR-7.5 Fuse Resis- 
tor is provided with \ x /^ 
tinned wire leads for easy- 
installation directly in the 
circuit. Can also he soldered 
to the plug-in terminal strip 
which is provided. 





COMPOSITION 
RESISTORS 

Tiny, yes . . . but what 
dependability, ruggedness, 
and stability! Rated at 
70C ra ther than 40C. Com- 
pletely sealed and insu- 
lated by molded plastic, 
they meet all MIL-1M1A 
requirements. Lit tie Devils 
are available in 1 2» L and 
2-walt sizes in all standard 
RET MA values. 



BROWN DEVIL® 
AND DIVIDOHM® 
RESISTORS 

Brown Devil fixed 
resistors and Dividohm 
adjustable resistors are 
favorite vitreous-enam- 
eled units! Resistance 
wire is welded to ter- 
minals. Brown Devils 
are available in 5, 10, 
am! 20-watt sizes; Divi- 
dobrn and fixed resist- 
ors in 10 to 200 watts. 



TYPE AB 
NOISE-FREE 
POTENTIOMETERS 

Because the resis- 
tance material in these 
units is solid- molded — 
not sprayed or painted 
on — continued use has 
practically no effect on 
the resistance. Often, 
the noise-level decreases 
with u*e. They give ex- 
ceptionally long serv- 
ice. Rated at 2 -walls. 



lie RuflU wdk 

OHMITE 

DEPENDABLE RESISTANCE UNITS 



GET THEM FROM YOUR 
ELECTRONIC PARTS 
DISTRIBUTOR 



Write for 
Stock Catalog 
No. 24 



OHMITE MANUFACTURING CO. 

3646 Howard St., Skokie, III. 
(Suburb of Chicago) 
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TELTRON TUBES 

GUARANTEED! . . . LOWEST PRICES EVER! 



Ail tubes individually boxed . . . unconditionally guaranteed for one y e * r> L 



| GIFT OFFER! 
One 6BG6G tube 
will be shipped 
FREE With any | 
order accompany- 
ing this ad. 



FREE 

Bonus 
Offer! 




Model 625K 

• Ilium, gear-driven "Speed 

Rollchart" 

• New lever-action switches 

for individual testing of 
every element 

• Tests all conventional and 

TV tubes 

May be bought out- 
right from Teltron for 
$34.95 

This Eico Tube Tester is 
yours FREE when you buy 
$199 worth of tubes or 
more within 60 days at 
Teltron. 



Type 


Price 


Type 


Price 


1 A7GT 


.53 


6BE6 


46 


IH5GT 


.51 


6BF5 


.48 


1 L4 


.51 


6BF6 ....... 


.48 


IU 


.51 


6BG6G 1.18 


ILC6 


.49 


6BK5 ........ 


.75 


IN5GT 


51 


6BJ6 


.51 


IT4 


.51 


6BH6 


51 


IU5 


43 


6BK7 


.78 


2A3 


.35 


6BL7GT 


.78 


2A7 


.35 


6BN6 


.90 


3Q4 


.53 


6BQ7 


.85 


3Q5GT 


.61 


6BY5G 


.60 


3S4 


... .48 


6BZ7 


.95 


3V4 


.48 


6C4 


41 


5U4G 


.43 


6CB6 


.51 


5V4G 


49 


6CO6G 


1.63 


5Y3GT 


30 


6CU6 


95 


5Y4G 


40 


6F6 


.42 


5Z3 


.42 


6F5GT 


.44 


6A8 


40 


6H6 


.50 


6AC7 


.65 


6J5GT 


.49 


6K7 


.40 


6K6GT 


.39 


6AB4 


.43 


6L6 


.78 


6AF4 


1.02 


6Q7 


.40 


6AG5 


.52 


6S4 


.41 


6AH4GT 


.65 


6S8GT 


.65 


6AK5 


.96 


6SA7GT 


.45 


6AQ5 


.48 


6SK7GT 


.45 


6AR5 


.48 


6SL7GT 


.60 


6AT6 


.37 


6SN7 


60 


6AU5GT 


.60 


6SQ7GT 


.38 


6AV5GT 


60 


6T8 


.71 


6AV6 


.. .37 


6V3 
6V6GT 


.80 
.48 


6AX4GT 


.60 


6W6GT 


.53 


6AX5GT 


.60 


6X4 


.37 


6BA6 


.56 


6X5GT .... 


... .38 


6BA7 


.58 


6X8 


.80 


6BC5 


.48 


7F8 


. . .49 



Type 


Price 


| 


7N7 . 


.49 




I2AL5 


.43 


1 


1 2AT6 


.37 




I2AT7 


.71 




12AU6 ... 


.43 




1 2 AV6 


.42 




1 2 A V7 


.73 




1 2 AX4GT 


60 




1 2AX7 


.61 




1 2 AZ7 


65 




1 2B4 


72 




1 2BA7 


58 




1 2BY7 


65 




I2BZ7 


.63 




1 25 L7GT 


.60 




1 7^ W7f^ T 
1 i JlN i o 1 


.56 




1 9RGAP; 


1 .48 




I9T8 


.71 




25BQ6GT 


.82 




25CU6 


1 .09 




25L6GT 


.41 




25Z5 


.55 




25Z6GT 


.36 




35A5 


.48 




35B5 


.48 




35C5 


.48 




35L6GT 


.41 




35W4 


.33 




35 Y4 


.42 




35Z5GT . 


.33 




50A5 


.49 




50 B5 


.48 




50C5 


.48 




50L6GT 


.50 




TYPE 80 


.40 




1 17L7GT 


1.20 




1 17Z3 


.33 




II7Z6GT 


.65 





FRFF $ 7 - 20 l"*t value Bonus Box of 

■ fc fc three 6SN7 tubes and 25 as- 
I sorted resistors with each order of $25 or more. 



SAME DAY SERVICE 

48 Hour Postal Delivery To West Coast 

TERMS: Save all freight and postage charges. All 
orders accompanied by full remittance will be shipped 
POSTAGE PAID anywhere in the continental U.S.A. 
25% deposit reciuired on C.O.D.s. Minimum order 
$10.00. Open accounts to rated firms only. 

Send tor Free complete tube listing and 
monthly specials! Get on our mailing list. 



■ — SPECIALS! — Till MAR. 1 



Type 


Price 


Type 


Price 


IB3GT 


...... .58 


6W4GT ...... 


35 


IU4 


42 


I2AU7 


.50 


1X2 ...... 


.58 


I2BA6 


.39 


6AL5 


.32 


I2BE6 


39 


6AU6 


.35 


I2BH7 


...55 


6BQ6GT 


.75 


I2SA7 


.40 


6J6 


52 


I2SK7 


.40 


6SN7GT 


.48 


I2SQ7 


.35 


6U8 


.69 


35L6GT 


.... 38 



TELTRON ELECTRIC COMPANY 



428 Harrison Ave., 



Dept. RE- 2 



Harrison, N. J. 



PAone HUmboldt 4-9848 



'1440 pgs," 

Fully catalogs 
Hadlo-TV- 
Electronic 
parts fc 
equipment: 
Tubes, 
Trans- 
mitters, 
Test Equip- 
ment, Comm. 
Receivers, 
Transformers, 
Capacitors, 
Antennas, 
Resistors, 
Coils & Relays, 
Recording & 
PA Systems, 



1440 page MASTER 

for everything in Electronics 

Make rapid selections from one industry- 
wide MASTER CATALOG complete with 
SPECIFICATIONS, ILLUSTRATIONS, 
DESCRIPTIONS, DIAGRAMS, PRICES on 
thousands of Radio-TV-Electronic parts 
and equipment. 



NEW! 1955 BUYING GUIDE 




List $6.50 



Over 85,000 • Fully indexed 
items ol/ jf _ ««« 

Over 8,500 " 8/2 * 11 
illus. • Weighs 6 lbs. 

From leading parts distributors or write to: 

UNITED CATALOG PUBLISHERS INC. 

110 Lafayette Street, New York 13. N. Y. 




Business 




Merchandising and Promotion 

Jensen Industries, Forest Park, 111., 
is now merchandising its phono needles 
in white leatherette-covered boxes. The 




company is shipping assortments of ten 
diamond needles in a metal strong box 
which the dealer may keep for storage 
or as a cash box. 

ORRndio Industries, Opelika, Ala., is 

under way on the largest consumer ad- 
vertising campaign in its history on its 
line of Irish Brand magnetic sound re- 
cording tape. The company is also hold- 
ing a special promotion during the 
months of January and February dur- 
ing which six 1,200-foot reels of home 
recording tape are offered for the price 
of five. 

Simpson Electric Co., Chicago, is con- 
tinuing its series of color and black-and- 
white TV service meetings. Demonstra- 
tions were recently held in California 
and Arizona. 
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Cornish Wire t'o., New York City, de- 
signed a series of counter display car- 
tons for its products. 

JFD Manufacturing Co., Brooklyn, 
| N. Y., which celebrates its 25th anni- 

RADIO-ELECTRONICS 



www.americanradiohistorv.com 



6 VOLT BATTERY SOLDERING 
IRON AND WELDER 




U.S. Army release. Brand New— Never Used. 
Fully Guaranteed. This soldering iron can be 
used to solder or weld when connected to any 
six- volt storage battery. Uses approximately 200 
to 300 watts. The high intensity arc created be- 
tween the metal to be soldered and the carbon 
electrode (carbons supplied free with iron) can 
be used to heat tin or aluminum solder. Suitable 
also for light brazing and spot welding. Arc can 
be used for melting metals, cutting holes and 
soldering seams in chassis. Also useful for ana- 
lyzing metals and minerals. 

Battery soldering iron outfit includes 2 carbons. 
3 heavy duty spring clips, 2 pieces 5 ft. heavy 
duty wire cable. (Battery not included.) 
Ideal for use where current is not ^ 
available, ship wt. 4 lbs. \\ Qfi 

ITEM NO. 126 'P 1 

UNUSUAL BUY (Shp. Chgs. 40*) 

POWERFUL ALL PURPOSE MOTOR 

Sturdy shaded pole A.C. Induc- 
tion motor. 15 watts, 3000 rpm. 
3"x2"xl%"; 4 mounting studi; 
%" ihaft, 3/16" diameter; 110- 
120 volts, 50-60 cycles. A.C. 
only. When geared down, this 
unit can operate an 18" turn- 
table with a 200 lb. dead 
weight. Use it for fans, dis- 
plays, timers and other 




poses. Ship wt. 2 lbs. 



pur- 



ITEM NO. 147 $2.45 

UNUSUAL BUY (5hp.Ch M .»»«l 



WATTHOUR METER 

Leading makes— recon- 
ditioned . Ideal for 
trailer parks. 100-110 
volts, 60 cycles, 2-wire 
A.C. 5 amp. Heavy met- 
al case 8'/ 2 " x 6'/ 4 " x 5". 
Easy to install. Ship, 
wt. 14 lbs. 
I EM NO. 33 $4.50 

(ShP-Chg.. %% 



NOW ONLY 





WESTERN ELECTRIC BREAST MIKE 

Lightweight I lb. carbon micro- 
.phone. Aircraft type. Breastplate 
^mounting, adjustable 2-way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dized ptate, non-rusting finish. 
Ship. wt. 2 lbs. C4 do 

ITEM NO. 152 jl.JO 
NEW LOW PRICQJ (Shp. Chpt, 32c) 

AMAZING BLACK LIGHT 

250-watt ultra-violet light 
source. Makes fluorescent 
articlei glow in the dork. 
Fits any lamp socket. For 
experimenting, entertaining, 
unusual lighting effect!. 
Ship. wt. 2 lbs. ac 
ITEM NO. 87 *>£.4t> 

A SAVING AT (Shp. Chg». 35c) 

250 POWER TELESCOPE LENS KIT 

Make your own high powered 6 ft. telescope! 
Kit contains 2" diam., 75" focal length, ground 
and polished objective 
lens and necessary eye 
pieces. Magnifies 50x to 
250x. Full instructions. 
Ship. wt. I lb. (a oc 
ITEM NO. 123 «>Z.yt> 
) 




1 



YOU SAVE AT <»h». Ch B .. lo« 



HUDSON SPECIALTIES CO. 

25 West Broadway, Dept. RE-2-55 

New York 7. N. Y. 

I am enclosing full remittance for item« circled b«low. 
(Be sure to include shipping chargei.) 

2.?:..Sy..i ie P 0 * ,t °* * Ship balance C.O.D. 

MINIMUM c.O.D. ORDER 9S.OO. 

C.O.D. ORDERS ACCEPTED ONLY WITH 20% DEPOSIT 
INCLUDE SHIPPING CHARQKS. 



Circle ^Itemi Vfentod 



33 



126 



123 



Nam* .... 
Address 



Pleas* Print Clearly 



Cttr .Zone. . . .State 



BUSINESS (Continued) 
versary this month, is planning a year- 
long advertising and promotion pro- 
gram to celebrate the event. 




Channel Master Corp., Ellenville, 
N. Y., designed a literature display rack 
for its distributors. It will accommo- 
date 22 different pieces of literature. 

Eleetrovox Co,, Inc., East Orange, 
N. J., created a new package for its 
Walco replacement needles. 

General Electric, Syracuse, N. Y., is 
now packaging its replacement ger- 
manium diodes in plastic envelopes 
mounted on colorful counter display 
cards. The company also designed a 
counter shadow-box dealer aid for its 
TV receiving tube line. 

CBC Electronics Co., Philadelphia, 
is merchandising its high-fidelity inter- 
connecting cables on a rotating display 
merchandiser. 



Calendar of Events 

Audio Fair. Los Angeles, February 11-13, 
Alexandria Hotel, Los Antreles. 

National Conference on Transistor Circuits, 
February 17 and 18, Irvine Auditorium, Uni- 
versity of Pennsylvania, Philadelphia. Pa. 

1955 Joint Western Computer Conference 
And Exhibit, March 1-3, Statler Hotel, Los 
Angeles. 

1955 IRE Show, March 21-24, Kingsbridge 
Armory, Bronx, N. Y. 

Fourth Regional Seminar for Parts Dis- 
tributors, April 1-2, Paxton Hotel, Omaha, 
Neb. 

Ninth Annual Spring Technical Confer* 
ence of the Cincinnati Section of the IRE, 
April 15-1(5, Engineering Society of Cincin- 
nati Building, Cincinnati, Ohio. 

1955 High-Fidelity Show. September 30- 
October 2, Palmer House, Chicago. 



Production and Sales 

RETMA reported production of 5,- 
654,791 TV sets and 8,040,230 radios for 
the first ten months of 1954 as against 
6,204,803 and 11,201,656 for the 1953 
period. The association noted that aver- 
age weekly production of TV sets for 
October, 1954, was at the highest level 
on record. Retail sale of TV sets for the 
first nine months of 1954 reached 4,645,- 
063 compared to 4,300,360 for the 1953 
period. Radio sales for the 1954 period 
were 4,032,704 as against 4,526,186 for 
the 1953 period. 



FLYBACK & YOKE 
TESTER KIT 




Checks oil flybacks & yokes 
instantly— in or Out of set! 

• Detects even 1 shorted turn I 

• Exclusive separate calibration for 
air & iron-core flybacks for accurate 
testing of all types. 

• Tests continuity of coils, speakers, 
switches, etc. 

• Large 4V meter, 3 colored scales. 

• Complete with easy Instructions. 

• Compact, rugged, smartly styled. 

See It at your jobber today. Write for FREE Catalog CF-2 1 
describing EICO's 38 Kits aid 42 Wired Instruments. 
Prices 5% hlgtior on West Coast. 



ELECTRONIC INSTRUMENT CO., Inc. ) 
84 Withers Street, Brooklyn, N. Y. 

'© 54 1 




Yes, a top qual- 
ity AC Amplifier, 
fully equipped with 
two inputs — one for 
Reluctance or Micro- 
phone — the other for Crys- 
tal Pickup ... for the unbeliev- 
able price of $17.99. And the unit 
is supplied with all parts, including tubes. 
Amplifier uses three tubes — 1-6X5; 1-6V6; 1-6SL7. 
117 Volts, 50-60 cycles, two controls — volume and 
bass compensation control that lessens needle noise. 
Complete with tubes, only 

Order while they last. No 
more after they're gone. 

New catalog FREE. Write Dept. RE-2 



sens neeaie 

17 



99 
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STEVE-EL Electronics Corp. 

61 Reade St. New York 7, N. Y. 



www.americanradiohistorv.com 



GREATEST TUBE BUYS 



EVERY TUBE GUARANTEED A FULL YEAR 

Branded— Bulk Packed in Original Mfr's. Nested Cartons or Individually Boxed 

JOBBERS! DISTRIBUTORS! We have a Wonderful Deal For You. Write— Wire— Phone! 



.75 



0A2 S.87 

OA3/VR75 .97 

0A4C 60 

OB2 74 

083/VR90 .90 
0C3 VR105 .95 
0D3/VR150 .85 

0Z4 .59 

1A4P 35 

1A5GT 40 

1A7GT 45 

1AB5 38 

I B3GT .67 

JC5GT 40 

1C7G 
1D7GT 

1E7GT .... .Jb 
1F4 . .40 

1FSG 44 

1H4G 40 

1H5GT .. . .38 

1J6G 59 

1L4 45 

1L6 61 

1LA4 59 

1LA6 .75 

1LB4 77 

1LC5 ... .59 

1LC6 75 

1LD5 49 

1LE3 ... .75 

1LG5 75 

1LH4 75 

1LN5 55 

1N5GT 61 

1P5GT 56 

1Q5GT 55 

1R4 81 

1R5 47 

154 55 

155 40 

1SA6 . .48 
1T4 46 



.46 



.55 
.90 
.49 



.38 



.46 

. .SO 
1.25 



1U4 .. 
1U5 .. 
1X2 .. 
2A3 . 
2 AS 
2A6 
2A7 .. 
2B7 
2X2 .. 
2X2A 
3A4 .. 
3A5 . 
3A8GT 
3B7 
3D6 .. 
3LF4 
3Q4 
3Q5GT 
3S4 .. 
3V4 
5T4 
5U4G 

5V4G 76 

5Y3G 38 

5Z3 33 

6A6 .45 
6A7 . .80 
6A8 .65 

6AB4 42 

6AB7 71 

6AC5GT. .95 
6AC7 . .68 

6AF4 89 

6AF6G 75 

6AG5 .47 

6AG7 90 

6AH6 98 

6AK5 59 

6AL5 35 

6AQ5 39 

6AQ6 ... .36 
6AQ7GT .. .68 
6AS5 62 



.38 



6AT6 ... 
6AUC 
6AV5GT 
6AV6 .. 
6AX4GT 
6B7 .... 
6B8G 
6BA6 .. 
6BA7 ... 

6BCS 49 

6BE6 37 

6BF5 69 

6BG6G ....1.15 

6BH6 45 

6BJ6 .. .41 

6BK7 89 

6BL7GT .. .65 

6BN6 89 

6BQ6GT .75 

6BQ7 88 

6C4 .35 

6C5 .39 

6C6 54 

6C8G 85 

6CB6 42 

6CD6G ...1.05 

6D6 .67 

6D8G 95 

6E5 76 

6F6 45 

6F7 90 

6F8G .69 

6G6G 63 

6H6 49 

6J5 38 

6J6 50 

6J7 49 

6J8G 90 

6K6GT .. .39 

6K7G 38 

6K8G 64 

6L6G 99 

6L6GA . .99 



.49 



6N7 
6Q7 

6R7 t-9 

6S4 .39 

6S7G 55 

6SA7 40 

6SC7 75 

6SD7GT . .38 
6SF5GT .. .45 

6SF7 58 

65G7 40 

6SH7 60 

65H7GT .. .50 

6SJ7 54 

6SK7 .39 
6SL7GT .. .49 
6SN7GT .. .48 

6SQ7 49 

6SR7 45 

6ST7 48 

6T8 57 

6U7G 45 

6U8 59 

6V6 48 

6W4GT .... .41 

6W6GT 41 

6X4 
6X5 

6X8 .70 

7A4 45 

7A5 55 

7A6 .65 

7A7 .65 

7AD7 90 

7AG7 55 

7AH7 55 

7B4 44 

785 55 

7B6 .55 

7C4 55 

7C7 
7E5 
7E6 



.35 



.59 



7F8 
7G7 
7K7 
7L7 
7N7 
7Q7 
7R7 
7S7 
7V7 
7W7 
7X6 
7Y4 
7Z4 



12A7 

12AH7GT 

12AL5 

12AT6 

12AT7 

12AU6 

12AU7 .... 

12AV6 

12AV7 

12AX4GT 

12AX7 

12AY7 

12BA6 

12BA7 

12 B DG ... 

12BE6 .... 

12BH7 

12C8 

12F5GT .. 
12H6 
12J5GT 
12J7GT 

12K7 

12K8 

12Q7G 
12S8GT 
12SA7GT.. 
12SC7 



64 


12SF5 


.48 


35Z3 


.40 


.90 


12SF7GT 


.68 


35Z5GT ... 


.59 




12SG7 


.70 


36 


.35 


80 


125H7 


70 


37 


" .35 


.77 


12SJ7 


55 


39-44 


.35 


.5 7 


12SK7GT 


.49 


42 


.40 






.49 


43 


.53 


^59 


1 25N7GT 


.50 


45Z3 


. .40 


.83 


12SQ7GT.. 


53 


46 


.45 


.87 


12SR7 


.49 


47 


'. .85 




12Z3 


.39 


49 


.38 


57 


1 4A4 


.65 


50L6GT 


.61 




14A5 


.57 


50X6 


.62 




1 4A7 


.53 


50Y6GT 


.57 


.49 


14AF7 


.59 


56 


.47 


98 


14B6 


.45 


57 


.53 


.85 


14B8 


.63 


58 


.56 


.40 


14C5 


.80 


70L7GT... 


1.00 


.35 


14C7 


.65 


71A 


.52 


.62 


14E6 


.65 


76 


.42 


.36 


14E7 


.80 


77 


.53 


.59 


14F7 


.65 


78 


.43 


.44 


14FH 


.90 


81 


.1.10 


.64 


14H7 


.57 


82 


. .67 


.55 


14N7 


.67 


83 


.77 


.55 


14Y4 


.67 


84 


.52 


.72 


19 


.45 


85 


. .57 


.47 


19BG6G 


1.15 


89Y 


.29 


.59 


19T8 


.75 


117L7GT 


1.17 


.46 


22 


.40 


117Z3 


. .38 


.45 


25AV5GT. 


.80 


1 17Z4GT 


. .73 


.65 


25BOSGT. 


.7 5 


117Z6GT 


. .70 


.34 


25L6GT 


40 


2051 


.93 


.35 


25W4GT . 


. .45 


803 


.2.95 


.45 


25Z5 


.60 


807 


.1.45 


.39 


25Z6GT 


. .45 


814 


3.SO 


.57 


26 


.42 


832A 


5.95 


.53 


27 


. .37 


866A 


1.45 


.55 


32L7GT 


.95 






.57 


35C5 


.37 






.60 


35L6GT 


.45 






.62 


35W4 


.59 






.68 


1 35Y4 


.44 







Our Tubes are of Excellent Quality Because — 



We've special! 



ubes exclusively for many years. 
_. All tubes offered herein are obtained from Receiver Manufacturers' surplus, vat 
surplus sources. Most of these tubes are brand new and the balance is removed fr 
WE UNCONDITIONALLY GUARANTEE EVERY TUBE YOU BUY. 
3. Our modern, completely equipped laboratories check every tube received. You are invited to see this special 
equipment in operation. 

Even though our inventories include almost every tube type made over the past 20 years— in quantities of more than a 
million assorted types— it is impossible to list every type. You are, thetefore, urged to include any additional types 
required in your order. 

Minimum Oivler: *10.00. Terms: 25% with order, balance C.O.D. Please include postage. All prices subiect to 
change without notice. 



TRANSAMERICA ELECTRONICS CORP. 

115 LIBERTY ST., NEW YORK 6, NEW YORK 



BETTER IMF RECEPTION 
WITH THE "TARGET" 
CORNER REFLECTOR 



All-aluminum hur- 
ricane construc- 
tion. Hiqh qual- 
ity antenna for 
top performance 
in fringe area. 

ONLY 




Model CR123 



Also manufacturers of the famous 
"Target 88"m, the best all-channel 
fringe area antenna made, and coni- 
cal and Yogi-style antennas. 

FIRST TO USE FIBREGLAS 
INSULATORS 

Write for information on open terri- 
tories, advertising allowances and 
discounts. 

S & A ELECTRONICS 

1025 Nevada Avenue Toledo 5, Ohio 



CASH IN ON COLOR! 

Exclusive Details on RCA 21" Color 
Set Revealed For First Time In 

ELEMENTS OF 
TV SERVICING 

I'.y Abraham Marcus (co-author ot famous "K!e- 
jiients of Radio" which has sold over 1. 000. 000 
copies!) and Samuel E. Gemiler. 

Gives New Money-Making Tips. Time- 
Saving Methods of TV Repair & Servicing. 
Covers in Detail all Phases of Black-&- 
White and Color Installations! 

In 544 pages— packed with diagrams, ta- 
hles, charts, circuitry this clearly-written 
book wraps up the whole subject of TV 
servicing so that anyone can make money 
in it ! You see how to rig an antenna 
<juickly . . . how to cure picture troubles 
fast . . . valuable service hints . . . how to 
trouble-shoot . . . how to get and keep 
customers . . . tips for profitable bench 
servicing . . . and many more. COLOR 
CHAPTERS ALONE ARE WORTH MANY 
TIMES PRICE OF HOOK : Color TV theory 
. . . color transmission . . . components of 
color receiver explained , • , comparison of 
color and B & W systems . . . blueprint of 
color picture tubes. 

USE 10 DAYS FREE! Coupon below brings 
you "Elements of TV Servicing" on FREE 
trial for 10 days, without obligation. But 
you must mail now! Offer Limited! 



Prentice-Hall, Inc.. Dept. M-RE-255 
Englewood ClitVs, N. J. 

Send me tor 10 DAYS' VHKE TUIAL "Elements 
or TV servicing " 1 will return it in 10 days and 
pay nothing— or keep it and send $7.JJ. r > (plus small 
postage). 



Name.. 



citv 'Amur .State. 

SAVE! Srtld $7.35 wilt) coupon, we'll pay postage 
and handling! Same return privilege. 



BUSINESS (Continued) 
RET MA announced that manufac- 
turers had sold 6,476,566 cathode-ray 
tubes worth $134,922,387 during the 
first nine months of 1954 compared with 
7,552,862 tubes valued at $179,133,671 
for the 1953 period. Receiving tubes sold 
during the period totaled 266,050,907 
compared with 347,152,450 for the 1953 
period. 

New Plants and Expansions 

Raytheon Manufacturing Co., Wal- 
tham, Mass., is constructing a large 
electronics engineering and research 
laboratory in Wayland, Mass. 

Shu re Bros., Chicago, manufacturer 
of acoustic devices, announced plans to 
begin construction on a new 80,000- 
square-foot plant in Evanston, 111., 
which it hopes to finish by spring, 1956. 

Sprague Electric Co., North Adams, 
Mass., has begun construction of a 
13,000-square-foot building in Venice, 
Calif., to house all its Southern Cali- 
fornia operations. It is expected to be 
completed by spring. 

Precision Apparatus Co. ana its meter 
manufacturing subsidiary, Pace Elec- 
trical Instrument Co., are now located 
in a new plant in Glendale, L. I., N. Y. 

Davis Electronics, Burbank, Calif., 
purchased the Vaaro Electronics Engi- 
neering Co. which it will operate as a 
division. 

Daystrom Inc., Elizabeth, N. J., which 
owns about half the capital stock of 
Weston Electrical Instrument Corp., 
purchased the assets of the American 
Gyro Corp., Santa Monica, Calif., which 
it will operate as a subsidiary. 

Motorola Inc., Chicago, purchased the 
car radio tuner manufacturing facilities 
of Lee J. Drennan, Inc., Arcade, N. Y. 

James B. Lansing Sound Inc., Los 
Angeles, added a 10,000-square-foot 
cabinet plant adjacent to its main office. 
The company also opened a warehouse 
in Atlanta, Ga. 

Aerovox Corp., New Bedford, Mass., 
acquired the outstanding stock of Henry 
L. Crowley & Co., West Orange, N. J., 
manufacturer of powder-irons and stea- 
tite products. 

General Electric, Syracuse, N. Y., 
plans to enter complete engineering and 
manufacturing of germanium rectifiers 
and diodes in its Clyde, N. Y., plant, 
transferring engineering design and de- 
velopment of rectifiers and diodes from 
its Syracuse headquarters. 

Kay Lab, San Diego, Calif., elec- 
tronics firm, plans to begin construction 
of a new building as the first step in its 
expansion program. 

Show Notes 

RADIO-ELECTRONICS will exhibit 
at the Audio Fair, Los Angeles, in Feb- 
ruary. M- Harvey Gernsback, Editorial 
Director of the magazine, will be pres- 
ent. END 
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a complete, practical, how-to- 
do-it book on radio control! 



RADIO-CONTROL 
HANDBOOK— 

Gernsback Library Book No. 53 

By Howard G. McEntee, W2SI. 
The book radio control fans — be- 
ginners and experts alike — have 
been waiting for. 

192 Pages. 175 Illustrations. 

$2.25 



radio- 
control 



Here's a book that skips 
theory and gets right down to 
the business of putting radio- 
control systems together so 
they will operate your model 
planes, boats, trucks, etc. 

Emphasizes the Practical 

RADIO - CONTROL HAND- 
BOOK concentrates on con- 
struction details of a number 
of practical radio - control 
units which will actually 
work and work well. It also 
covers the hitherto neglected 
field of trouble shooting 
radio-control systems. Wheth- 
er or not you know radio, this 
is a book for anyone and 
everyone interested in R/C. 
For the first time, it combines 



the necessary practical infor- 
mation on radio with detailed 
instructions on mechanical 
construction of control units. 
Written by an authority 
on Radio Control 
Howard G. McEntee 's exper- 
ience in radio goes back some 
25 years. And he has been 
hailed as a leader in the 
model field for just as long. 
Probably no man living knows 
more about the practical ap- 
plication of electronics in 
model control, than the au- 
thor. Certainly no one writes 
about it better. Here's a book 
slated to become a classic on 
model control by radio. Be 
the first in your area to profit 
from the ideas it gives you. 



CONTENTS OF 

RADIO-CONTROL 

HANDBOOK 

• Complex Control Systems 

• Motor and Auxiliary 
Controls 

• Single-Tube Receivers 

• Multi-Tube Receivers 

• Simple Transmitters 

• Complex Transmitters 

• Keying the Transmitter 

• Installation of Parts 

• Adjustments 

• Test Instruments 

• Complete Control SyS- 



Other Gernsback Library Books you'll want to read 




MODEL CONTROL BY RADIO— No, 43 By Edward 

L. Safford. 112 Pages. 114 Illustrations. SI .00 

Some of the contents 

Basic concepts * Methods 
- ol co d ttrg- -~ 
mission • Wired transmis- 
sion • Receivers • De- 
coders • Relays • Power 
control circuits • Servo- 
motors • Transmitter con- 
struction • Construction 
of receivers, coders and de- 
coders • Complete control 
systems • Trouble shoot- 
ing • Receiver adjustment 
• Transmitter hints. 



Here's the perfect com- 
uanitm to lump t o Radio - 
Control UandlK>ok! It 
covers theory as well as 
construction details for 
control units and com- 
plete systems for the be- 
ginner and more advanc- 
ed fans. The author is a 
guided missiles instruc- 
tor and winner of many 
awards in model -airplane 
meets. 



The Oscilloscope— No. 52. $2.25. 
Transistors — Theory and Practice — No. 51. $2.00. 
TV Repair Techniques— No. 50. $1.50. 
Radio & TV Test Instruments— No. 49. $1.50. 
High-Fidelity — Design, Construction, Measure- 
ments—No. 48. $1.50. 
Radio & TV Hints— No. 47. $1.00. 
Television Technotes — No. 46. $1.50. 
Radio Tube Fundamentals — No. 45. $1.00. 
Basic Radio Course— No. 44. $2.25. 
High-Fidelity Techniques— No. 42. $1.00. 
Public-Address Guide— No. 41. 75c 
Practical Disc Recording — No. 39. 75c. 

From the publishers of 
RADIO-ELECTRONICS 



For a complete library on model control 
— order both books today* 



See your distributor— or mail this coupon 



i i 

| GERNSBACK PUBLICATIONS, INC., Dept. 25 

| 25 West Broadway 

j New York 7, N.Y. 

I Enclosed is my remittance of $ „ 

I Please send me the following books postpaid. 

I O 53 Radio-Control Handbook $2.25. 

| □ 43 Model Control by Radio $1.00. 

□ 39 □ 41 □ 42 □ 44 Q 45 a 46 
j □ 47 □ 48 □ 49 □ 50 Q 51 fj 52 



(Please print clearly) 



Street 



City 



Zone 




27" Wired CHASSIS 

for CUSTOM BUILDING 

27 TUBES, including CRT 

with or without REMOTE CONTROL 



27 



If 




CHASSIS and CRT-*239 



In Kit Form 



plus 10% Tax 



$199 



This De Luxe Transvision Chassis is ideal for fringe 
area, TJIIF-VHK reception . . . Has supersensitivity 
and stability. . . . Keyed AGC . . 27 tidies, includ- 
ing CRT and 3 rectifier tubes. Available with Kemote 
Control and dual sound system lor $69 additional. 



CRT TESTER- 
REACTIVATOR 



95 



Completely 
checks picture 
tubes for emis- 
sion and shorts. 

Reactivates 
many tubes in 
which emission 
has fallen off 
from either use 
or standing in 
h co r to n, 





CRT SPARKER 



*19 



95 



Eliminates Electri- 
cal Leakage by 
the application of 
1S,000 volts of RF 

Also — CRT TESTER. 
REACTI V ATOR- 
SPARKER; 3 instru- 
ments in one for only 
$34.95 net. 



10 DAY TRIAL: Try these Transvision TESTERS for 
10 days. Then, if you are not 100»p satisfied, you 
may return them. Your purchase price, less 10% 
(our cost of handling and repacking) will be Promptly 
refunded. 

TRANSVISION, INC. 
NEW ROCHELLE N.Y. 



TRANSVISION. INC.. New Rochelle. N. Y.. Dept. RE-2 

( ) Send 

< ) Enclosed find S deposit. Balance C.O.D. 

I accept your 10 Day Trial terms. 



Address - 

City State.. 



IVIy Jobber is 

JOBBER INQUIRIES INVITED j 



FEBRUARY, I 955 
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IT'S BtOCBR AND BCTTCR THAN WCKt 



B-A's NEW 1955 

FREE CATALOG 

164 BIG PAGES 

LOADED WITH SAVINGS 

AND NEW ITEMS IN 
RADIO, TV, ELECTRONICS 



ft] 

Si) 



WCUJDES 23 PAGEQ 

OF AMAZING 
BARGAINS. WOT FOtf MD 
" f W ANY OTHER CATALOG 



DEALERS 
} SfRVICfMfN 
| SCHOOIS 
CHURCHfS 
' 1HCAIRFS 

J hoths 

I PUBLIC UTILITIES | 
fXP[RIM£NTm 

I FACTORIES 
ENGINEERS 
lABORAIORIES 
AMATEURS 



• Miiiiimn,,,^,. 



I * C ° MPlnt ' UYIN0 •««•■ '°« .VI.YTH.NO , N - 

BURSTEIN - APPLEBEE CO. RADIO 1 or^i^m 



BUR STEIN- APPLEBEE CO. Dept. S, 
1012-14 McGee St., Kansas City 6, Mo. 

□ Send Free B-A Catalog No. 551. 
Name... 



I 



TELEVISION 
ELECTRONICS] 



llJ 



*"NNAl CATALOG 
■ UMIER ssi 



» *«OII UM4I < 



I 

| Address............... 

j City State.. 



J 



! SEND FOR It TOPAy.' 




Need a Tube Tester? 

FOLLOW THE 
LEADER . . . 



'1 



©1955 



V > * > 



TUBE TESTER #625 
KIT $34.95 Wired $49.95 




More Servicemen buy EICO TUBE TESTERS 
— in KIT and wired form — than any others 
sold through distributors. Why? Because 
EICO gives you the MOST value at LOW- 
EST cost. 

• Test all conventional & TV tubes and pilot 
lights. 

• 10 individual lever-type element switches. 

• Illuminated anti -backlash rollchart kept up-to- 
date by EICO's Engineering Dept. 

• 4H" meter, 3-color "Good-Bad" scale. 

• Line-adjust control. Blank socket for new tubes. 
Protective overload bulb. 

In stock at your local jobber. Write for free 

Catalog. CT-2 PiU*J S% higher on West Coast. 



ELECTRONIC INSTRUMENT CO., INC. 
84 Withers Street • Brooklyn 11, N. Y. 




Important Technica l 
Manual for Community 
^Master TV Systems 

FIELD STRENGTH METER operates 
both on Battery and AC . . . 



Write today to: 

TRANSVISION, INC. new rocheue. n. y. 




HI-GAIN TUNER- BOOSTER 

LESS TUBES WITH, DIAL 



Sotvc poor TV reception with a Hi-Gain Booster. Ban- 
ish weak fringe areas, reduce snow. This unit Comes to 
you as a highly serviceable High-Cain Tuner. Uses 6J6 
Tubes in very efficient Hi-Q Circuit. Has 8 tuned Cir- 
cuits using pure silver inductances and individual 
compensation providing high qatn on all channels. 
Built in 5:1 Vernier Drive. All necessary parts and 
instr. included. Add postage for 5 lb. shipping wt . NO 
C.O.D.'s. Send for TV parts bulletin. 

FRANK W. DECRAY & ASSOC. 

11842 W- Jefferson Blvd. Culver City. Calif. 




Robert G. Marchi- 

sio was promoted 
to vice president 
of CBS-Hytron, 
Danvers, Mass. He 
joined the company 
in 1951 as assistant 
to C. F. Strohmeyer, 
then vice president. 





Adm. J. J. (Jocko) 
Clark joined Radio 
Receptor Co., of 
Brooklyn, N. Y., as 
a vice president. He 
was commander of 
the Seventh Fleet 
during the Korean 
war. 



Daniel F. Shea, Jr. 
joined Hallicraft- 
ers, Chicago, as 
engineering liaison 
executive of the 
Government con- 
tract division. He 
came to the com- 
pany from Hazel- 
tine. 





Richards W. Cot- 
ton, who has joined 
National Co., Mai- 
den, Mass., as as- 
sistant to the pres- 
ident, served in a 
similar capacity 
with Philco. 



Everett E. Leedom was named advertis- 
ing manager of Electro-Voice, Inc., Bu- 
chanan, Mich., and George R. Riley was 
appointed assistant manager of the Dis- 
tributor Sales Division. Leedom was 
formerly with Acme Steel and Riley 
was a sales engineer with Electro- Voice. 
The company also announced the ap- 
pointment of ( ullen Macpherson as as- 
sistant manager of the Reproducing 
Components Division and Lloyd W. Lor- 
ing as sales engineer. Macpherson was 
formerly a research assistant at the 
University of Minnesota, and Loring 
sales manager of Audio House, Inc. 
Lawrence L. LeKashman, vice president 



WM 



E. Leedom 



G. Riley 
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arkay 



value unsurpassed , 

KITS 



world's finest radio, phono, TV, and test kits 



10 watt hi-fi amplifier kit 

arkay kit model A-12: 
Top quality kit for home 
and industry with built-in 
pre-amp. for magnetic 
pickup, built-in equalizer 
networks, true bass and 
treble boost circuit controls 
and push-pull output with inverse feedback. 
Freq. resp.: 20-20,000 cps., ± I d db; hum:— 
70 db. below rated output, 5 tubes, 70 watts. 
Includes input selector switch front panel and 
elaborate instruction book. Com- COO QC 
plete with tubes. 




HI-FI baffle 

(knockdown form) for 12" 

speaker 
Arkay kit model B-12; 

Cabinet replica of a very 
expensive sound chamber. 
an<l constructed of sturdy, 
specially treated lumber; 
acoustically balanced. 
Front name plate of l*>" 
thick sound absorbent ma- 
terial: reduces echo and 
eliminates cabinet reso- 
nance. Extended bass re- 
sponse possible. For use 
also (without Kus) inside 
bar. credenza. Includes at- 
tractive ffriU cloth. Comes 
completely knocked down, 
easy assembling (a Ar 
instructions any- AH 
one can follow. 




hi-fi ac/dc amplifier kit 

arkay kit model A-5: A high-fidelity AC/DC 
amplifier kit featuring a new, improved push- 
pull output circuit plus a specially designed 
output transformer ut- 
ilizing 2 speakers for 
I the new 3d-dimensional 
I qualities of audio re- 
I production. New engi- 
neering developments 
I give you hi-fi at the 
I lowest possible price. 
I Kit is complete, except 
"for speakers. £g 




hi-fi amplifier 
with built-in pre-amp 



arkay kit model FL-10 

A striking new design 
with physical dimen- 
sions and style for use 
on a shelf or corner 
without elaborate or 
expensive enclosures. 
Specifications: same as 
model A-12. 




$27.95 



3-way portable radio kit 

arkay kit model 
3W10-P: A smartly 
styled portable radio 
kit that operates on 
AC/DC or self con- 
tained batteries. Has 
A tubes and selenium 
rectifier with a fine 
quality Alnico V 
speaker, built-in loop 
antenna and hi-gain 
coils. Includes pictorial and schematic dia- 
grams that are easy to follow. Color- CI 9 QC 
ful plastic cabinet. alO.JJj 




ac/dc radio kit 




$14.95 



arkay kit model 
S-5E: New, 5-tube 
superhet. kit designed 
for radio students 
and hobbyists. In- 
cludes new 3D color 
instruction book. 550- 
1600 kc, complete 
with glisteninq wal- 
nut bakelite cabinet. 



Write today for new catalog including complete 
arkay line of radio. TV, phonograph, amplifier 
and test equipment kits. Prices F.O.B. N.Y. 



the world's finest kits 

RADIO KITS, INC. 
120 Cedar Street 
New York 6, N. Y. 



the world s fi 

arkay 

BEekman 3-6686 m 
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( Continued) 



of sales for Electro-Voice, said the ap- 
pointments were part of an expansion 
of the company's Sales Division. 
Irving I*. Wolfe joined Walsco Elec- 
tronics Corp., Los Angeles, as Eastern 
sales manager. He was formerly with 
Chief Electronics. 

Frank G. Mullins, Jr. joined Fairchild 
Recording Equipment Co., Whitestone, 
N. Y., as manager of engineering and 
as special counsel. 

Kobert J. Marshall was promoted from 
chief engineer to head of the recently 
established New Product Development 
group. Mullins was formerly with 
Westinghouse. 





F. Mullins, Jr. 



R. Marshall 



Obituaries 

Richard A- Graver, vice president and 
director of marketing for Hallicrafters 
Co., Chicago, died suddenly of a heart 
attack while in New York for a business 
conference. He was 58 years old. 

George B. Flood, former treasurer of 
Sprague Electric Co., North Adams, 
Mass., pased away at the age of 74 
after a long illness. 

Albert Brand, secretary-treasurer of 
Radio Merchandise Sales, New York 
City, died suddenly in Mount Vernon, 
N. Y., at the age of 46. 

Leo R. Mead, technical assistant to the 
chief engineer of Hallicrafters, Chicago, 
died suddenly at the age of 51. 

Personnel Notes 

. . . Gen. Walter Bedell Smith, elected 
to the Board of Directors of RCA, 
served as Under Secretary of State 
from February, 1953, to October, 1954. 
He is vice chairman of the Board of 
Directors of American Machine and 
Foundry Co. RCA also announced the 
appointment of Maj. Gen. William 
L. Richardson, U.S.A.F. (Ret ), to the 
new post of manager, Defense Projects 
Coordination, Engineering Products Di- 
vision. General Richardson retired from 
military service last July. 

. . , Carl E. Mosley, president and 
treasurer of Mosley Electronics, St. 
Louis, Mo., was appointed general man- 
ager of the company. George E. Mobus, 
advertising manager, assumes addi- 
tional responsibilities as sales manager. 
Jewel Hawkins will act as purchasing 
agent and production manager. Mrs. 
Janet E. Lloyd is now assistant secre- 
tary. 




LEARN COLOR 

UHF, MONOCHROME 

TELEVISION 

t to, 9 «AM.Noll 

nationally known 
TV consultant, 
teacher and writer 

MAKES IT EASY 

in the new revised edition of his famous 

TELEVISION f.r RADIOMEN 



Complete course in one volume 

All in one book— at much less cost than the average 
course of lessons-you'll get THOROUGH, practical 
training for the best jobs in TV. You'll know the fun- 
damentals of both transmission and receiving; the 
practical techniques of installation, alignment, adjust- 
ment, trouble- shooting; the latest improvements, tran- 
sistor circuits, UHF, color. 

You'll UNDERSTAND TV; be able to handle service 
work expertly, efficiently; be well qualified for the 
hundreds of high-paid technical openings in TV today. 

Easy to learn 

Each step in theory is explained in clear non -mathe- 
matical terms and is applied to circuit set-up and op- 
eration so you see exactly how to use theory in prac- 
tical work. Many schematics and how-to-do-it examples 
help you learn both theory and practical techniques 
easily and thoroughly. Study questions insure your 
understanding. 

Prepares you fully for work 
on color TV, UHF 

You'll learn each detail of the NTSC color system; 
the function of each circuit, the special installation and 
adjustment techniques, the service problems and how 
to handle them. You'll know the principles and all 
practical details of the intercarrier I-F system, the 
best antenna installations for UHF. 

There is no better, more up-to-date, or more 
thorough book on television fundamentals. 



HERE is your ticket to the best TV 
technical jobs today ! 




THE MACMILLAN CO., 
60 Fifth Avenue, New York 11, N. Y. 

Please send me a copy of Noll's Television for 
Radiomen, Revised. I will either remit the full 
price of $10.00 plus a few cents delivery charge, 
or return the book in ten days. (SAVE: Send 
check or money order and we pay delivery charge. ) 



Signed . 
Address 



I 

This offer good only within continental limits of U.S.A. j 



FEBRUARY, I 955 
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ELECTRICAL ENGINEERS 



or 



PHYSICS GRADUATES 



RADAR 



with experience in 

r ELECTRONICS 



or those desiring to enter these areas . 



The time was never more opportune than now 
for becoming associated with the field of advanced electronics. 
Because of military emphasis this is the most 
rapidly growing and promising sphere of endeavor for the young 
electrical engineer or physicist. 



Since 1948 Hughes Research and Devel- 
opment Laboratories have been engaged 
in an expanding program for design, de- 
velopment and manufacture of highly 
complex radar fire control systems tor 
fighter and interceptor aircraft. This re- 
quires Hughes technical advisors in the 
field to serve companies and military 
agencies employing the equipment. 

As one of these field engineers you will 
become familiar with the entire systems in- 



volved, including the most advanced 
electronic computers. With this advan- 
tage you will be ideally situated to 
broaden your experience and learning 
more quickly for future application to 
advanced electronics activity in either the 
military or the commercial field. 

Positions are available in the continen- 
tal United States for married and single 
men under 35 years of age. Overseas 
assignments are open to single men only. 



Scientific 
and 

Engineering 
Staff 



HUGHES 

RESEARCH 
AND 

DEVELOPMENT 
LA BO R ATO R I ES 




PEOPLE 
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. . . Charles A. Hansen, widely known 
sales executive, established his own 
manufacturers' rep firm in Los Angeles, 
Calif. He was formerly distributor sales 
manager of Gramer Halldorson Trans- 
former Co., where he inaugurated the 
company's distributor sales organiza- 
tion, according to James M. Blacklidge, 
president, 

. . , L. Arthur Hoyt was appointed ad- 
vertising manager of Allen B. Du Mont 
Laboratories' Cathode-Ray Tube Divi- 
sion, Clifton, N. J. He has been with the 
company since 1952 as technical writer, 
copywriter and editor of a house organ. 
Du Mont also announced the appoint- 
ment of Robert E. Kessler as manager 
of its Communication Products Division. 
He was formerly assistant manager of 
the division. 

. . . Lieut. Gen. Lewis A. Pick, former 
Chief of Engineers of the United States 
Army, was elected a director of OR- 
Radio Industries, Opelika, Ala. 

. . . E. Gordon Burlingham is the new 
sales service manager of CBS-Hytron, 
Danvers, Mass. He was formerly a sales 
service manager of another company in 
the electronics field. 

. . . Jack Whiteside was promoted to 
general manager of Simpson Electric 
Co., Chicago, 111. He was formerly as- 
sistant general manager. Larry Patter- 
son, former purchasing agent, was 
named director of material. Al Arbeiter, 
former assistant chief meter engineer, 
was named chief meter engineer and 
Bill Coon, former chief engineer, is now 
director of engineering. 

, . . George E. Bottjer, chief pilot and 
manager of flight test for Raytheon 
Manufacturing Co., Waltham, Mass., 
was appointed to the Naval Aviation 
Advisory Committee. The company also 
announced that Leslie E. Woods, its di- 
rector of industrial relations and per- 
sonnel, was appointed a member of the 
Massachusetts Council for Employment 
of the Aging, for a 3-year term. 

. . , John H. Skehan was named South- 
western sales representative for Syl- 
vania Electric, with headquarters in 
Dallas, Tex. He was formerly with the 
General Engineering Department in 
Emporium, Pa. 

. . . George Mena and Robert Burns 

were appointed district managers of 
the Southeast and East Central dis- 
tricts, respectively, of Belden Manufac- 
turing Co., Chicago, 111. Mena, who was 
formerly in the Atlanta-Richmond ter- 
ritory, succeeds Burns. 

. . . Richard M. Thompson was ap- 
pointed district sales manager for Gen- 
eral Electric Tube Department distribu- 
tor sales with headquarters in Schenec- 
tady, N. Y. He will cover New York 
State, exclusive of the New York City 
and Poughkeepsie areas. He was for- 
merly a member of the distributor sales 
headquarters staff. END 
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CRYSTAL DIODES 

CBS-Hytron's Reference Guide for 
Crystal Diodes lists 185 types of diodes 
and gives all basic data concerning 
them, with 18 dimensional diagrams. 

CBS-Hytron, a Division of Columbia 
Broadcasting System, Inc., Danvers, 
Mass. 

TEST EQUIPMENT 

RCP's 8-page brochure describes and 
illustrates their test equipment: the 
a.c.-d.c. multitester, portable tube tester, 
wide-range signal generator, v.t.v.m., 
Midgetscope, Signaligner and Servishop 
as well as others. 

Radio City Products Co., Inc., East on, 
Pa. 

VOLTAGE STABILIZERS 

A 16-page Catalog No. 4-260 describes 
voltage stabilizers and their perform- 
ance. Applications for voltage stabiliz- 



ers are also discussed in the catalog. 

Raytheon Manufacturing Co., Dept. 
6120-PR, Waltham 54, Mass. 

INSTRUMENT TYPE SWITCHES 

No. 17-SC, an 8-page catalog, gives 
data on instrument type switches and 
includes a simplified system for use in 
ordering items. Complete descriptions 
are given for CES rotary, shorting and 
nonshorting types, 1, 2 and 3 to 4 poles 
per deck. 

Cinema Engineering Co., Division of 
Aerovox, Burhank, Calif. 

SPEAKER ENCLOSURES 

A 32-page booklet, The Karlson En- 
closure, opens with the basic problem 
of what speaker baffle to use and de- 
scribes the discovery of the Karlson 
principle. Data on the various applica- 
tions best suited for the Karlson and 



a discussion of recommended loud- 
speakers. 

Karlson Associates, Inc., 1483 Coney 
Island Ave., Brooklyn SO, N. Y. 

BROADBAND AMPLIFIER 

RCA's folder 3R2468 describes the 
new MI 5185 broadband amplifier, list- 
ing the amplifier's features and what 
it does. It outlines advantages of 
multiple distribution systems. 

Radio Corp. of America, Engineering 
Products Division, Building 15-1, Cam- 
den, N. <L 

ALLIGATOR CLIPS 

Mueller's circular describes and illus- 
trates the numerous applications in 
compact equipment of insulated alliga- 
tor test clips. Shows how lip action of 
slotted insulator permits clip to bite 
terminal without exposing metal clip. 

Mueller Electric Co., 1567 E. 31st 
St., Cleveland 14, Ohio. 

AUDIO RECORDING SERVICES 

A 12-page Bulletin C for 1954-55 
describes the complete range of tape 
and disc recording services offered by 
Dubbings' audio laboratory for broad- 
cast stations, sound studios, businesses, 
record companies, prerecorded tape 
firms and hi-fi enthusiasts. It covers 
the various types of Dubbings in use. 

Dubbings Sales Corp., 41-10 45th St., 
Long Island City 4, N. Y. 

HI-FI CATALOG 

A 12-page Altec catalog provides 




The future is YOURS in TV- RADIO ! 
A fabulous field — good pay — fascinating work — 
a prosperous future! Good jobs galore, or inde- 
pendence in your own business! 



Coyne brings you the first truly lower cosf, MODERN— QUALITY 
Television Home Training; training designed to meet Coyne stand- 
ards. Not an old Radio Course with Television 'Hacked on". Here 
is MODERN TELEVISION TRAINING including working knowl- 
edge of Radio. Includes UHF AND COLOR TV. No Radio background 
or previous experience needed. Personal guidance by Coyne Staff. 
Practical Job Guides to show you how to do actual servicing jobs — 
make money early in course. 

With Coyne Television Home Training you pay only for your 
training, No Costly "Puf together kits". 



MAIL COUPON FOIL 
FREE DETAILS 

including 
information about 
easy Payment Plan. 
No obligation, 
no salesman will call. 



' COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
I 500 S. Paulina St., Chicago 12, 111., 
I Dept. 25-TR4 

| Send Free Picture Folder and details on Tele- 
I vision Home Training. This does not obligate 
1 me and no salesman will call. 



ELECTRICAL SCHOOL 



A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. Paulina Street, Chicago 12, Dept. 25-TR4 




Name- 



Address^ 



I City- 



_State- 



Coyne — the Institution behind this train- 
ing . . ■ the largest, oldest, best equipped 
residential school of its kind. Established 
1899. Send coupon for details. 



□ Check here if interested in Resident School 
Training in Chicago. 
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1 



TOP 

QUALITY 



TUBES 



ONE YEAR 
GUARANTEE 



Type Price 


MORE THAN A 


MILLION 


tubes 


on hand! 


we li 


st here only 


a few of the t 


rtore 


important telev 


sion and ra 


dio types. Order 


all types you need, whether on this 


list 


OB2 


.79 


or not— 


we'll ship promptly from our h 


uge stocks— at LOWEST 


COMPETITIVE 


OZ4 


.54 


PRICES! 


All ou 


r tubes arc 


lab-tested, fully 


guaranteed FOR ONE YEAR, and 


ndt- 


vidually 


boxed 


in our co lo 


ful cartons. 












1A7 
1AX2 


.53 
.69 


Type 


Price 


Type Price 


Type 


Price 


Type Price 


Type Price 


IB3 


69 


6AC7 


.72 


6BQ6 


.95 


6W4GT 


.oy 


12A6 


.59 


14A5 


.59 


1L4 


.49 


6AF4 


.89 


6BQ7A 


.72 


6W6 


.56 


12AL5 


.49 


14AF7 


.59 


1LA4 


.59 


6AF6 


.75 


6BZ7 


.92 


6X4 


.39 


12AT6 


.35 


14F8 


.95 


1LA6 


!79 


6AG5 


.56 


6C4 


.41 


6X5GT 


.29 


12AT7 


.68 


14H7 


.59 


1LC5 


!59 


6AG7 


.95 


6CB6 


.57 


6X8 


.79 


T2AU6 


.45 


14N7 


.69 


1LN5 


:57 


6AH6 


.89 


6CD6 


.99 


7A4 


.54 


12AU7 


.53 


14Y4 


.69 


1P5GT 


.56 


6AJ5 


.89 


6CF6 


.64 


7A5 


.59 


12AV6 


.44 


19BG6 


1.35 


1Q5GT 


•57 


6AK5 


.79 


6CS6 


.51 


7A6 


.69 


12AV7 


.72 


25AV5GT .84 


1R5 


.54 


6AL5 


.41 


6F6 


.45 


7A7 


.69 


12AX4GT 


.68 


25BQ6GT 


.89 


1S4 


.58 


6AL7 


.89 


6H6 


.32 


7A8 


.59 


12AX7 


.63 


25L6GT 


.49 


1S5 


.45 


6AM8 


.69' 


6J5 


.40 


7B4 


.44 


12BA6 


.49 


35B5 


A' 


1T4 


.55 


6AN8 


.79 


6J6 


59 


7B5 


.59 


1 2BE6 


39 


35C5 


A.: 


1U4 


.39 


6AQ5 


.39 


6S4 


.49 


7B6 


.59 


12BH7 


.59 


35L6GT 


.37 


1U5 


.48 


6AR5 


.45 


6SA7 


.54 


7C4 


.58 


12BY7 


.69 


35W4 


.43 


1X2 A 


.59 


6AS5 


.48 


6SB7Y 


.89 


7C5 


.49 


12BZ7 


.65 


35Y4 


.45 


2X2 


.39 


6AT6 


.41 


6SC7 


.79 


7C7 


.65 


12SA7GT 


.64 


35Z3 


.43 


3A4 


.44 


6AU6 


.46 


6SG7GT 


.49 


7E5 


.59 


12SC7 


.69 


35Z5GT 


.43 


3A5 


.90 


6AV6 


.34 


6SH7 


.60 


7F8 


.95 


12SF5 


.49 


41 


.41 


3Q4 


.55 


6AX4GT 


59 


6SJ7 


.50 


7H7 


.59 


12SG7 


.75 


43 


.55 


3S4 


.56 


6BA6 


.39 


6SK7 


.49 


7L7 


.59 


12SH7 


.75 


45Z3 


.42 


3V4 


.51 


S 


6BC5 


.54 


6SL7GT 


.59 


7R7 


.65 


12SJ7 


.59 


46 


.49 


5U4G 


.55 


6BD6 


.49 


6SN7GT 


.59 


7S7 


.85 


12SK7 


.44 


49 


.44 


5Y3GT 


.39 


6BE6 


.39 


6SQ7 


.45 


7W7 


.85 


12SL7GT 


.57 


50A5 


.55 


5Z3 


.44 


6BG6 


1.24 


6T4 


.95 


7X7 


.70 


12SN7GT 


.58 


50B5 


.49 


6AB4 


.51 


6BH6 


,48 


6T8 


.79 


7Y4 


.44 


12S07GT 


.56 


50C5 


.49 


6AC5GT 


.99 


6BJ6 


.49 


6U8 


.79 


7Z4 


.49 


12SR7 


.49 


50L6GT 


.61 








6BK5 


.69 


6V6GT 


.41 


lOY 


.69 


14A4 


.69 


50X6 

50Y6GT 

56 


.64 

.59 
.49 








6BK7A 
6BL7GT 


.96 
.89 


rKEE 

OFFER! 

7 Assorted 




| EXPORT INQUIRIES INVITED! | 




6BN6 


.79 


New Complete 


Listing — Send For Free Copy 




57 


.55 


tubes. List 
value approx. 
$23.00, 
FREE with 
every order 






















1 ELECTRON TUBE WHOLESALERS, INC. 


for $25.00 or 
more! 




140 DUANE STREET • 


NEW YORK 13. N. Y. 


• Phone: 


BArcloy 7*7616 





Type 

58 

70L7GT 
71A 
75 
76 
77 
78 
81 
84 
85 

89/Y 
117P7GT 
117Z3 
807 
2051 
9001 
9002 
9003 
9004 
9006 



Price 
.58 
1.00 
.54 
.49 
.43 
.55 
.45 
1.11 
.54 
.59 
.29 
.98 
.38 
.99 
.95 
1.49 
.98 
1.48 
.97 
68 



CATHODE 
RAY 



5BP1 
5BP4 
5CP1 
7BP7 
12DP7 



3.98 
5.95 
5.95 
7.45 
19.50 



order $10. 
Please in- 
clude 2 5% 
deposit with 
order. Prices 
subject to 
change with- 
out notice. 
All prices 
F.OB our 
warehouse, 
N.Y.C. 

WRITE FOR 
TYPES NOT 
LISTED 



When answering advertisements please mention 
RADIO-ELECTRONICS 



!!! CHECK EVERY ITEM!!! 

Whopping Values for Everyone// 

G. E. METER HOUSING & GLASS 

25/ 8 " I.D., 1-5/16" behind panel. All bakelite. 

Type DO-71 . , . 31V O.D each $1.49 

Type ••A 1 ' . . . 3" O.D _ . . ohc h_ .9 8 

A. C. MOTOR SPECIALS ... 



AH 115V. 60 ycle. 30 RPM . , 
Overall: 5"x2 "xli/ 4 " (shpg. 
l/lO II. P. (Os&r#KS-6B7) 



dble. l/fe" shaft. 

it. 2 lbs) 2.49 

1725 RPM. 2.8 



_ O.D. (slips. 14 lbs) ....... 7.95 

HEAVY DUTY RECORDING MOTOR 

(KM -4 type) ... 4 pole, silent operating. IDEAL 
FOR TAPE. W1HE, or DISC. 5/ IV' Shaft. Overall: 

3''i-&"sq.x-23',t" deep. Less mtg. plate assembly.... 4.95 
1/40 II. P. (Robins & Myers) . . . 1650 RPM. 
5/ 16"» shaft. 3 WO.D.X4 Va"L. With Starting ca- 

pac itor (stipg. vvi. 6 l bs). 4.9 5 

SAVE ON GUARANTEED TUBES 

?0<% to 90*»> OFF . . . Individually Boxed.. 
#6B8. CK7. 24. 20. 27, 41. 42, 55 or 89....t>;». 29c 
iflA7. 1H4. 1H5. BAG. 6C4. GC5, 6F6, 6SA7. 
6SK7. 6V5. 6SD7. 6SF5. 6U7. 6V6. 6W4. 6X5, 
7A4. 7Y4. 7Z4. 25Z6. 32. 34. 39/44. 76. 78 or 

80 ca. 39ti 

#U6, 2A5, 2A6. 6A8. 6 A.I 5. 6BT, 6C0. 6D6, 
6SJ7. 6SN7. 6SQ7, 7A7, 7AG7. 7B6. 7B8. 7C5, 
7C7. 7C6, 12A6, 12Q7. 12SN7, 35, 45, 71A 

or 77 ca. 49£ 

#1LA6. 1LE3, 1LCG. 1LH4. 6A3. GAC7. 6E5. 

6J8. 6L6. 7G7, 7Q7 or 47 ea. 69C 

ttOC3, OD3. 5T4. 6 AG 7 or 1 680 ea. B9<t 

STOP!! LOOK!! PROFIT ! ! 



The "JUMBO RA- 
DIO ELECTRON- 
ICS PARTS KIT" 
is RIGGER & 
BETTER THAN 
EVER! ... 17 
FULL LBS. of: 
SWITClfES. CON- 
TROLS. WIRE. 
SOCKETS, PliO- 
T O F A C T S , 
SPEAKER RE- 
PLACEMENT 
PARTS, RESIS- 
TORS. CONDENS- 
ERS , PLUS 
DOZENS OF 
OTHER ITEMS 
(shpg. ,\t. 20 lbs.) 
S3.95 




CRYSTAL DIODES . . 

JN21 *. ca. 69C— 10/ $5.95 

1N23 ea. 98c— 12/S10.00 

1N21B oa . S1.49— 6/ S7.50 

''DIRECT FACTORY SPEAKER REPAIRS SINCE 1927" 

Mm Order $3.00. 20r/ 0 deposit j C q. on all C.O.D.'s. 
Full remittance with foreign orders. Please add suf. 
ficirnt postage— excess refunded. 



RADIO CORP. 

67 Dey Street 
New York 7. N. Y. 



SAVE MONEY.. MAKE MONEY. 

LEARN TV 

the practical way- 




Pay as You Wire $ 



ASSEMBLE A 

TRANSVisiON 
TV KIT 

0 s 




U/E WILL HELP YOU to start 
learning TV (he practical way 
—by assembling a TRANSVISION 
TV KIT in EASY STAGES. For 
only S39 you get PACKAGE C I 
| (standard first pkg. for all of our 
kits). This package ciives you the 
BASIC CHASSIS and over 450 TV 
COMPONENTS with complete In- 
structions, Drawings. Photos, and 
Service Booklet. When ready, you 
order the next stage (pkg. #2). etc. Low prices make 
your complete kit a terrific buy. 

Shows 6 GteM TV Kits 

EXCLUSIVE: Only Transvision TV Kits 
are adaptable to UHF. Ideal for 
FRINGE AREAS. No Previous Technical 
Knowledge required. Write now! 

TRANSVIsion 




NEW ROCHELLE, N. Y. 
MAIL THIS COUPON TODAY* — 

educational Director 
j TRANSVISION, INC., NEW ROCHELLE, N. V. Dept. RE -2 J 

■ □ I'm enclosing $ deposit. Send Standard kit ■ 

| PACKAGE *1, with all Instruction Material. Bolonce C.O.D. | 
I Q Send FREE copy of your new TV Kit Catofop. | 

I Nome , I 

J Address - m ■ ' 

I City State J 



TECHNICAL* LITERATURE (Continued) 
detailed information on more than 20 
high-fidelity products. Among them are 
AM-FM tuners, preamplifiers, am- 
plifiers, speakers, speaker systems, 
horns, networks and cabinets. 

Altec Lansing Corp., 8356 Santa 
Monica Blvd., Beverly Hills, Calif.; or 
161 6th Ave., New York 13, N. Y. 

HI-FI UNITS 

Sight masters 16-page catalog on 
high-fidelity units includes: diamond 
needles, hi-fi amplifier, baffle board, 
cabinets, record changer, speaker acces- 
sories, speaker enclosures, AM-FM 
tuner, TV chassis, etc. 

Sight master Corp., New Rochelle, 

n. y. 

HEATHKITS 

Heath's 1955 catalog features seven 
new kits and describes more than 55 
kits, including* test instruments, ama- 
teur equipment, high-fidelity audio 
equipment, etc. The 48-page catalog 
contains technical specifications and 
schematics. 

Heath Co., Benton Harbor 20, Mich. 



Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head — do not use postcards. To facilitate iden- 
tification, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 



TV ACCESSORIES 

An 8-page catalog, Mosley TV An- 
tenna Accessories, gives data on roof 
and wall insulators, TV conduit, an- 
tenna switches, couplers, sockets, etc. 

Mosley Electronics, Inc., 8622 St. 
Charles Rock Rcl., St. Louis, Mo. 

COIL REPLACEMENT GUIDE 

TV Technician's Coil Replacement 
Guide 155 cross-references all set manu- 
facturers' coil numbers with Miller re- 
placement numbers. Among the things 
listed in this 20-page guide are radio 
replacement coils, TV components and 
TV replacement components. 

J. W. Miller Co., 5917 S. Main St., 
Los Angeles 3, Calif. 

TV BULLETIN 

A 4-page bulletin describes the book 
Most-Often-Needed 1955 Television 
Servicing Information and other books. 

Supreme Publications, 1760 Balsam 
Rd., Highland Park, III. 

NEEDLE CATALOG 

Fidelitone, Jensen, Pernio, Miller, 
Recoton, Walco and Duotone brands are 
cross-referenced to cartridges and car- 
tridge-needle numbers in a 12-page 
catalog. 

Per mo, Inc., 6415 Ravenswood Ave., 
Chicago 26, III. 

CAPACITORS 

Dual-capacitor units, electrolytic 
capacitors, small-base oil-paper capac- 
itors, etc., are described and illustrated 
in a 24-page catalog. 

Pyramid Electric Co., 1M5 Hudson 
Blvd., N. Bergen, N. J. end 
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RADIO-ELECTRONICS 



www.americanradiohistorv.com 



RADIO SCHOOL DIRECTORY 

^ GET INTO < ^TF^ 

ELECTRONICS^ 



Become an 



You can enter this unerowded, inter- 
esting field. Defense expansion, new 
developments demand trained special- 
ists. Study all phases radio & elec- 
tronics theory and practice: TV; FM; 
broadcasting; servicing; aviation, ma- 
rine, police radio. 18-month course. 
Graduates in demand by major com- 
panies. U.S. or equivalent required, 
fcegin Jan.. March, June, Sept. Cam- 
pus life. Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C Valparaiso, Ind. 




9ili£Hi F.C.C. LICENSE ^ 

Correspondence or residence preparation for 
F.C.C. examinations. Results guaranteed. 

An FCC commercial operator license means 
greater opportunities and higher pay. We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for all classes 
of licenses. Beginners get 2nd class license in 5 
weeks and 1st class in 3 additional weeks. Write 
for free booklet. 

GRANTHAM School of Electronics 

Dept. 101 E, 6064 Hollywood Blvd., Hollywood 28, Calif. 




TV REPAIRMEN 

EARN TOP MONEY! 



IN JUST 12 MONTHS, COM- 
PLETE TV SERVICE TRAINING, 
INCLUDING COLOR TV. Stream- 
lined course gives you all essentials for a good job 
as service technician. Graduates in great demand; 
jobs are plentiful in this growing field. Other elec- 
tronic courses in radio operation and maintenance. 
Day or evening classes. Opportunity for employment 
in local industry. Approved for Korean veterans. 

Write for Catalog 111 Today 
INDIANAPOLIS ELECTRONIC SCHOOL 

312 E. Washington, Indianapolis 4, Ind. 



J^IVKSSMZJIIOinm 



Intensive, specialized course including strong basis in 
mathematics and elect lical engineering, advanced radio 
theory and design, television. Modem lab. Low tuition. 
Selt-helD opportunities. Also B.S. degree In 27 months 
in Aeronautical. Chemical. Civil. Electrical, and 
Mechanical Engineering. G.I. Gov't approved. Enter 
March, June, September. December. Catalog. 

INDIANA TECHNICAL COLLEGE 

1525 E. Washington Blvd., Fort Wayne 2, Indiana 



^SENDING ^ 





Be a •'key" man. Learn hovr to send and 
receive messages in code by teleeraph 
•nd radio. Commerce needs thousands of 
men for Jobs. Good pay, adventure, in* 
teresting work. Learn at borne quickly 
through famous Candler System. Qual- 
ify for Amateur or Commercial Li- 
cense. Write for FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 3B.Box 928. Denver 1 . Colo. . U.S. A. 



RCA INSTITUTES, INC. 

A service of Radio Corporation of America 
350 West 4th St.. New York 14. N. Y. 

OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 

Approved for Veterans 
Write Dept. RE-55 for Catalog 




ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 

Changes dull eye-straining black and white pictures 
into beautiful color tones. Seconds to attach. No tools 
used. Helps eliminate glare and snow in fringe areas. 
Order direct. Send $1 for screen size up to 16", $1.25 
size 17". $1.50 size 20". $2 size 21". S2.50 size 24". 
$3 size 27". We pay postage except on CO.D. orders. 
Satisfaction guaranteed. Inquiries from dealers also 
welcomed. 

Zingo Products, Johnstown 13, New York 



MORE JOBS 




than graduafes 

Demand for our engineeri _ 
graduates exceeds supply. Effective place- 
merit. Study in this world-famed college estab- 
lished 1884. Quarters start March, June, Sep- 
tember, January. 

Bach. Sc. degree in 27 months 

Complete Radio Eng. courses . . . TV, UHF and 
FM. Also Mech., Civil, Elec, Chem., Aero, and 
Adm. Eng. ; Bus. Adm., Acct. Small classes. Well- 
equipped labs. Modest costs. Prep, courses. Write 
Jjn Jean McCarthy, Director of Admissions, 
l - for Catalog and Campus View Booh. 




TRI-STATE COLLEGE 



TELEVISION 



PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
ELECTRONICS 
RADIO SERVICING 



Television Servicing 



(Approved for Veterans) 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1425 EUTAW PLACE, BALTIMORE 17, MD. 



RADIO-TV ELECTRONICS 

CREI graduates in big demand. ECPD- 
Accredited Technical Institute Curricula. 
New classes start monthly. Free placement 
service for grads. Courses: Radio Engineer- 
ing, Broadcast or TV Engineering; TV. PM, 
AM Servicing; resident studies leading to 
"Associate in Applied Science" degree. 
Write for free catalog. Approved for vets. 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. RE. 3224— 16th St.. N.W., Washington 10, D. C. 



£ARN MORE MHW- 
BE A PROFESSIONAL 




TELEVISION 

SERVICE 
TECHNICIAN i 



SEND FOR 

FREE 

BOOK TODAY! 



GET DOWN-TO-EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FOR 
THE TOP PAYING $5,000- 
$10,000 PER YEAR JOBS. 

UHF— COLOR— VHF 

Master the latest, up-to- 
the-minute TV and Color 
TV developments QUICKLY. 
WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
in big demand because they have the "field expe» | 
Hence'* necessary for immediate "bench" cr super- 
visory positions. You learn every phase of Radio and I 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion ... can demand better pay . . . develop 
highly profitable businesses of their own with the 
latest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate all your time on being 
a PROFESSIONAL TV SERVICE TECHNICIAN — non- 
essential math and engineering theory omitted. YOU I 
CAN EARN WHILE YOU LEARN. Special Finance Plan. 
APPROVED FOR VETERANS. Find Out how you can get I 
into the TOP PAY GROUP — Send for this fact-packed | 
book NOW! 

WESTERN America's Leading 

TELEVISION Television 
INSTITUTE Servicing School 

| Western Television Institute Dept. E-2-55 
I 341 W. 18th St., Los Angeles 15, Calif 

Without obligation, please send FREE fully illustrated 

booklet. (No salesman will call.) 



NflMP 




AGE I 




HITY 


7HNF STATF 








j 





Major in Electronics or Power 
BS Degree in 36 months 

Prepare now for a career 
as an electrical engineer or 
engineering technician — and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
year 'round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 



Enter Radio and Television 
— courses 1 2 to 18 months 

You can be a radio technician in 12 
months. In an additional 6-months you 
can become a radio-television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program. 

These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering. 
Twenty-one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses. 

Courses also offered: radio-televi- 
sion service (12 mos. ) ; electrical serv- 
ice (6 mos.); general preparatory 
(3 mos ). 



Terms — April, July, September, January 

Faculty of specialists. 50,000 former stu- 
dents — annual enrolment from 48 states, 
23 foreign countries. Non-profit insti- 
tution. 52nd year. Courses approved for 
veterans. Residence courses only, 

MS-6A 




MILWAUKEE 

SCHOOL OF ENGINEERING 



MILWAUKEE SCHOOL OF ENGINEERING 

Dept. RE- 255. 1025 N. Milwaukee Street 

Milwaukee I, Wisconsin 

Send FREE illustrated booklets 

O Career in Electrical Engineering, 
□ Career in Radio- Television. 



I am interested in_ 



(name of course) 
Name — — ,-, Age- 



Address — — 

City Zone State. 

If veteran, indicate date of discharge 



FEBRUARY, 1955 
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$$$$$$$$$$$$$$$$$$$$$$$$ 

$ MEN WHO GET AHEAD 

IN ELECTRONICS 

read every issue of 

RADIO-ELECTRONICS 

FOR AUTHORITATIVE UP-TO-DATE INFORMATION ON 
EVERY NEW DEVELOPMENT IN COLOR TV . . . AUDIO . . . 
HIGH FIDELITY . , . U.H.F. . . . ELECTRONICS . . . RADIO 
. . . SERVICING 




$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 



'"DohH"* miss.. 



these interesting and practical features coming in the issues 
just ahead: 



UBS 55 * ' 




• WHAT — NO HIGH VOLTAGE? 

Service techniques used in trouble-shooting high- 
voltage problems. 

• A 14-INCH PORTABLE TV 

Discussion of interesting circuits in a recent Emer- 
son model. 

• MAGNETIC TAPE RECORDER AIDS INDUSTRY 

The tape recorder that can be used to do some 
things which are now being done by more expensive 
control units. 

• EMPLOYMENT IN ELECTRONICS 

Where the jobs are—what they require — and, roughly, 
what they pay. 

• THREE-CHANNEL MIXER-EQUALIZER 

A useful piece of equipment for the audio enthusiast, 
PA man and broadcast engineer. 



Clip and mail today 



SEND ME RADIO-ELECTRONICS i 



Please check: 

□ 3 YEARS— 36 Big Issues — ONLY $8.00 
SAVES YOU fS.OS over the single copy price! 

□ 2 YEARS— 24 Big Issues— ONLY $6.00 
SAVES YOU $2.70 over the single copy price! 

□ 1 YEAR— 12 Big Issues — ONLY $3.50 
SAVES YOU 85c over the single copy price! 



Q I enclose 
□ Bill Me 



25 



(Please Print Clearly) 



STREET ADDRESS 



MAIL TO: 
RADIO- 
ELECTRONICS 

25 West Broadway 
New York 7. N. Y. 



GIVE 
THIS 
COUPON 

to your local mag- 
azine agent or mail 
today to: 

RADIO- 
ELECTRONICS 

25 W. Broadway- 
New York 7, N.Y. 



EASY TO LEARN CODE 

It is easy to learn or increase speed 
with an Instructograph Code Teach- 
er. Affords the quickest and most 
practical method yet developed. For 
beginners or advanced students. 
Available tapes from beginner's al- 
phabet to typical messages on all 
subjects. Speed rantfe 5 to 40 VVPM. 
Always ready — no QKM. 

ENDORSED BY THOUSANDS! 

The Instructograph Code Teacher 
liter.nl ly takes the place of an oper- 
ator-instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 
••acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plans. 



INSTRUCTOGRAPH COMPANY 



4701 Sheridan Rd.. Dept. RC, Chicago 40, ML 




RADIO CONTROLLED 
Garage Door - 
Operating Mechanism 

Write for Information 

P. E. HAWKINS CO. 

631 Prospect Kansas City 24, Mo. 



□^^^^^^J^ J RtQUEST PORTFOLIO 200 r-^J^P 



Gfr jr 
r o D A Y 



fidoire 



TV accessories and parts 
— cotaloqs, literature, 
data sheets, etc Yours 
for the asking? 




ELECTRONICS MFG. CORP 

576 WEST MERRICK ROAD LYN8RQQK, N.Y. 



Books 




ELECTRONICS FOR EVERYONE, by 
Monroe Upton. The Devin-Adair Co., 
23 E. 26th St., New York, N. Y. 5% x 
S l / 2 inches, 370 pages. $6. 

Here is a thoroughly absorbing book 
on the evolution of electronics. Partly 
biographical, partly historic and com- 
pletely fascinating, Monroe Upton 
strikes an unusual level of presentation. 
Electronics for Everyone is a quasi- 
technical story, one that the novice will 
marvel at and the engineer will read 
with complete satisfaction. 

Starting in ancient Greece with 
Thales and the discovery of amber's 
electrical properties and ending with 
Zworykin and television, the scientific 
achievements of titans like Faraday, 
Volta, Tesla, Ohm, Edison and Ampere 
are woven into a "human" story. 

No mathematics beyond simple arith- 
metic is used. Every technical expres- 
sion is introduced only after the neces- 
sary groundwork for understanding it 
is laid — there are no abstract terms. 

Typical chapter titles are: Georg Ohm 
Writes a Law; The Marvelous Magnets 
of Henry; de Forest's Magic Lamp, and 
Superhet by Armstrong. The experi- 
ments and inventions of the famous and 
lesser knowns are explained. — JK 



AUDIO AMPLIFIERS AND ASSOCI- 
ATED EQUIPMENT (Volume 5). Com- 
piled and published by Howard W. 
Sams & Co., Indianapolis 5, Ind. Pages 
not numbered. $3.95. 

Fifth of a series, this volume is a 
compilation of Photofact folders giving 
complete servicing information and 
technical details on audio amplifiers, 
preamplifiers and tuners produced in 
1953 and 1954. The service technician 
will quickly realize the value of the 
voltage and resistance tables and the 
photos showing the location of all parts 
down to the smallest resistor and ca- 
pacitor. The audio fan and circuit 
fanatic can study and compare equal- 
izers and tone controls using R-C and 
L-C networks or various versions of the 
Williamson, Ultra-Linear and other 
amplifiers. 



LINEAR TRANSIENT ANALYSIS 
(Volume 1 — Lumped-Parameter Two- 
Terminal Networks), by Ernst Weber. 
John Wiley & Sons, New York. 348 
pages, $7.50. 

A comprehensive work giving equal 
emphasis to all the classical and opera- 
tional methods of transient analysis. 
Each fundamental method is illustrated 
by mathematical examples. 
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NtW! ATLAS CJ-30 

COBRA-JECTOR 

INDESTRUCTIBLE FIBER - GLASS 
ALL WEATHER 
WIDE ANGLE DISPERSION 




CONVERTERS 



List $40.00 

NET $24.00 

Complete 
with Driver. 




Weatherproof I 
Line Matching I 

Transformer I ^^^^ 
as shown, 
Net $5.10.. 

New versatile all-purpose projector-excellent 
for paging & talk-back, intercom, marine, and 
industrial voice & music systems. Penetrat- 
ing articulation assures wide angle intelligi- 
ble coverage even under adverse sound con- 
ditions. "ALNIC0-V-PLUS" magnetic assembly. 
Double-sealed against all weather Omni-direc- 
tional mounting bracket. Quick, easy 
installation. An amazing "power package"— 
Specify the CJ-30 for the "toughf jobs! 



put Power (continuous) 15 watts 

Input Impedance 8 ohms 

Response 250-9000 cps 

Dispersion 120° x 60* 

Dimensions: Opening, 14" x 6" 

I Overall Length, 14" 



WRITE FOR COMPLETE CATALOG 

ATLAS SOUND CORP. 



1 1 1443 — 39 St., Bklyn. 1 8, N. Y. 



In Canada: 
Allot Radio Corp.,Ud. t Toronto, Onf. 



MAKE MORE MONEY! 

Greater ability means more pay. An FCC 
Commerctol Operator License is recognized 
os proof of technical ability and is required 
for many high-paying jobs in radio, tele- 
vision, and industrial electronics. Add theo- 
retical knowledge and an FCC license to 
your practical experience, and make more 
money. 

THE GRANTHAM RADIO LICENSE 
COURSE IS DESIGNED TO PREPARE 
YOU, IN A MINIMUM OF TIME, TO 
PASS 

F.C.C. LICENSE 
EXAMINATIONS 



Our license training is 
available by CORRESPOND- 
ENCE or in RESIDENCE. 
Either way, you are com- 
pletely prepared, in every 
detail, to obtain the par- 
titular class of FCC lic- 
ense you want. Our train- 
ing includes constant prac- 
tice with FCC type tests. 



Our Guarantee: 
You Will Get 
Your License 

Read details In our 
FREE BOOKLET. 



MAIL COUPON FOR FREE BOOKLET 

Grantham School of Electronics 
Dept. 101-RA 
6064 Hollywood Blvd. 
Hollywood 28, Calif. 

Send me your FREE booklet, telling how I 
con get my commercial FCC operator lic- 
ense quickly and what job opportunities 
are ovailable to licensed technicians. 



NAME- 



ADDRESS- 
CITY, _ 



BOOKS 



( Continued) 



INTRODUCTION TO ULTRA HIGH- 
FREQUENCY RADIO ENGINEER- 
ING, by Stephen A. Knight. Pitman 
Publishing Corp., New York. 256 pages, 
$4.50. 

A guide to the theory, applications 
and techniques of u.h.f. radio, written 
for students, engineers and other inter- 
ested readers wishing to obtain a work- 
ing knowledge of u.h.f. without mathe- 
matical theory and unnecessary details. 
A good middle-of-the-road text filling 
the gap between purely engineering 
texts and books prepared for the radio 
beginner. Covers such subjects as wave- 
guides, antennas, resonant cavities, 
propagation and special u.h.f. tubes. 



MOST-OFTEN-NEEDED 1955 TELE- 
VISION SERVICING INFORMATION 
(Volume TV-9). Compiled by M. N. 
Beitman. Supreme Publications, High- 
land Park, 111. 192 pages, $3. 

Contains schematic diagrams, draw- 
ings, photographs, waveforms, voltage 
and resistance tables, alignment points 
and frequencies and other pertinent 
servicing information on approximately 
600 television receiver models and chas- 
sis of 26 brands. All information is as 
supplied by the set manufacturer. 



AUDELS HOME APPLIANCE SERV- 
ICE GUIDE, by Edwin P. Anderson. 
Theo. Audel & Co., New York. 842 
pages, $4. 

Beginning with a 124-page section on 
electrical fundamentals, appliance test- 
ers and house wiring, the author then 
devotes the remaining 27 of 34 chapters 
to detailed servicing information includ- 
ing wiring diagrams and disassembly 
instructions on almost every type of 
electrical and electrically controlled ap- 
pliance used in the home. The only ap- 
pliances conspicuously excluded are 
shavers, sewing machines and water 
pumps. The usefulness of the book 
would be even greater if the author had 
included a chapter or two on eliminat- 
ing the radio interference frequently 
caused by motors and thermostatic 
controls. end 



_STATE_ 



CORRECTION 

There is an error in the review of 
M. N. Beitman's book Most-Often- 
Needed 195 It Radio Diagyams and Serv- 
icing Information on page 153 of the 
November, 1954, issue. The review 
should read as follows: "This is the lat- 
est addition in the continued series of 
volumes of diagrams and service data on 
modern home, auto and portable radios. 

"The volume consists of reprints of 
data and diagrams on approximately 
560 models made by 32 receiver manu- 
facturers." 

The last paragraph of this review as 
it was published is actually the second 
and concluding paragraph in the review 
of the NBS publication in the same col- 
umn. 



provide 

House Current 



Anywhere 



— from battery in car, truck, boat. At the beach 
— picnic grounds — at cabin — on trips — anywhere! 
Easy! No installation! Just plug Trav-Electric 
into cigar lighter on dash. 

Trav-Electric Operates: 

• Tape Recorders • Dictating Machines 

• Electric Shavers • Small Electric Drills 

• Radios • Portable Phonographs 

• Soldering Irons • Etc. etc. etc. 

6 Models 10 to 100 Watts 

— a size for every need. 



"Midget" 

Model 6-1 1 160 
10-15 Watts 
About as small as a pack 
of cigarettes. 

$11.95 LIST 





PORTABLE PHONOGRAPH 




"JUNIOR" 

Model 6-110 

115 Cycle 
30-40 Watts 
$12.95 LIST 

"SENIOR" 

Model 6-1160 
Size 2'/ 2 "x2'/ 2 "x4'/ 2 " 
35-40 Watts 
$15.95 LIST 

"MASTER" 

Model 6-51160 
40-50 Watts 
Size 4"x5"x6" 
$27.50 LIST 

ii 



E.LECTRIC SHAVER 



SUPER" 

Model 6-71160 
(Shown at top of ad) 
60-75 Watts 
Size 4"x5"x6" 
537.95 LIST 

—and now. the "CHIEF" 

NEW— JUST OUT— Model 6-81160—75- 
100 Watts — automatic on-off switch — 
$49.95 LIST 

See your Electronic, Hardware, 
or Automotive Jobber or Dealer 

Terado Company 

Designers and Mfrs. of Electronic Equipment 
1057 Raymond Ave., ST. PAUL 14, MINN. 

In Canada Write: Atlas Radio Corp., Lid. 
560 King St. West, Toronto 28, Ont. 
Export So/es Division: Scheel International, Inc. 
4237 N. Lincoln Ave., Chicago 18, 111. U.S.A. 
Cable Address — Hanheel 
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AS AN 
INDUSTRIAL 
ELECTRONICS 
TECHNICIAN 



Turn your experience into a 
big, new, better-paying career! 

Day by day industrial plants are adding more 
electronic devices — for sorting, counting, 
checking, almost any control job you can 
name. Cash in on industry's great need for 
men who can keep these devices in top work- 
ing order. Make more money, feel more se- 
cure, doing work that is second nature to you. 
With what you already know about elec- 
tronics you have a long head start in a field 
just beginning to boom. GET INTO IT RIGHT 
NOW with the help of 

PRACTICAL INDUSTRIAL 



ELECTRONICS LIBRARY 



4 Volumes 
1390 pages 
1050 lu 



$22.50 
EASY 
TERMS 




Here's the practical kind 

of information these 4 

volumes give you: 

—How to keep the plant's 
electronic equipment 
performing as it should 

- — How to locate and cor- 
rect tube and circuit 
troubles quickly and 
easily 

— How to install, service, 
and maintain even 
brand new equipment 
without being stumped 
by new circuits 
No long sessions on math 
or theory! Instead you 
get: Clear explanations 
of how tubes and tube 
operated circuits work in 
motor controls, welding 
controls, heat controls, 
etc. A complete manual 
that covers all mainte- 
nance procedures. A hand- 
book of 433 industrial 
electronic circuits with 
ep h fully described. Trou- 
bleshooting charts, tested 
working methods, step- 
by-step directions — every- 
thing you need to start 
right now is here. 



Contains 

Chute's Electronics ih 
Industry 

Miller's Momfenonce 
Manual of Electronic 
Control 

Morkus & Zeluff's 
Handbook of Indus- 
trial Electronics Cir- 
cuits 

Henney & Fahnestack's 
Electron Tubes in In- 
dustry 

• 

Shows facts 
such as : 

How to operate the 
vacuum-tube 
voltmeter 

How to correct 
ignitor misliie 

How to maintain 
light sources tor 
phot oelect ric cout ro] 

How to protect cir- 
cuits of welding 
machines 

How tubes serve in 
conveyor synchron- 
ization, color 
measurement, etc. 

and hundreds more 



FREE TRIAL— EASY TERMS 



' McGraw-Hill Book Co.. 

| Dept. R £-2. 327 W. 41 St.. NYC 36 

ISend me the Practical Industrial Electronics Library 
for 10 days' examination on approval. In 10 days I 

I will send $2.50. then $4.00 a month until $22.50 is 
paid. (A Having of $3.50 under the regular price of 

1 $26.00.) Otherwise I will return books postpaid. 
(Print) 

| Name , o, 

| Address *. 

| City Zone State 

• Employed by 

This offer applies in U.S. only. RE-2 



ADVERTISING INDEX 

Radio-Electronics does not assume responsi- 
bility for any errors appearing in the index 
below. 

Airex Corp 102 

AlProdco. Inc 28. 29 

Alliance Mfg. Co Inside Front Cover 

Allied Radio Corp 13. 114 

American Electrical Heater Mfg. Co 98 

American Microphone Co. 126 

American Phenolic CorP IOC- 
Amplifier Corporation of America. 123 

Approved Electronic 1 nstrument Corp 106 

Arkay Radio Kits, Inc 141 

Atlas Sound Corp 147 

Audol Publishers 88 

Barry electronics Corp.. 148 

Belden Mfg. Co 103 

Bell Telephone Labs 101 

Brooks, Radio & TV Corp 127 

Burstein Applebec Co 140 

CBS Mytron (Div. of Columbia Broadcasting System). ... 14 

Cannon Electric Co IS 

Capitol Radio Engineering Institute 17 

Channel Master Corp 26, 27 

Chicago Standard Transformer Corp 128 

Cisin. H. G 

Cleveland Institute of Radio-Electronics 9 

Collins Audio Products Co 89 

Concord Radio J?f 

Cornell-Dubilier Electric Corp 10, 116 

Coyne Electrical & TV Radio School 96, 131. 143 



DeCray. Frank W. 

Oclco Radio (Div. of General 

DeVry Technical Institute 

Dynamu Magnetron ics Corp. 



Co.. 



EBY Sales 
Edlie Electronics ... 

Electro-Voice. Inc 

Electron Tube Wholesalers. Inc 

Electronic Instrument Co. (EICO) 30, 137, 

Eloctronic Measurements Cot p 

Fisher Radio Corp 83 

G&H Wood Products Co 12 ° 

General Cement Mfg. Co 

General I ndustries Co 

General E lectronic Distributing Co. 

General Test Equipment. 

Grantham School of Electronics 



Hawkins Co., P. E. 

Heath Co 

Hickok Electrical Instrume 

Hudson Specialities Co 

Hughes Research & Development Labs 90 

Hycon Mfg. Co. 
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lical College.. 



126 
146 
130 



Lafayette Radio Corp 

La Pointe Electronics 125 

Corp. 



Leotone Rad ic 
MacMillan Co. 

Mai lory & CO.. 

McGraw-Hill B 
Moss Electron ii 



Natic 
Natic 
Natic 



Elect r< 
Radio 
Schoo 



Ohmite Mfg. Co J35 

Opportunity Adlets »3° 

Or-Radio Industries. Inc 96 

Oxford Electric Co 134 



Phaostron Co. 

Precision Apparatus Co.. 
Prentice Hall. Inc. 
Progressive " Ed u -Kits'*. 



Inc 12, 133 

138 

Inc - H5 



R&M TV. Inc. 

RCA Institutes. Inc 

RCA Tube Div. (Radio Corp. of An 

Rad-Tel Tube Co 

Radiart Corp. 



Tab 

Teltron Electric Co. 

Terado Co 

Transvlsion, Inc 

Transamcrica Electron 

Trio Mfg. Co 

Triplette Electrical In 
Tung- Sol Electric Co. 



ISO 

136 

147 

.139. 140. 144 

138 

IS 



side Back Cover 



United Catalog Publ ishers 136 



Waisco Electronics Corp. 
Webster Electric Corp. 
Wholesale Radio Parts Co.. 
Winpower Mfg. Co 



140 

Motors Corp.) 24 



144 
140 
110 



132 
126 
147 



JFD Mfg. Co.. tnc 93 > " 

J.E.S. CO... \%* 

Jensen Industries 123 

Kay-Towncs Antenna Corp 112. 113 



149 
125 
144 



The 141 
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Co 118, 119 



RADIO SCHOOL DIRECTORY PAGE 145 

Baltimore Technical Institute 
Candler System Co.. 

Capitol Radio Engineering Institute 

Grantham School of Electronics 

Indiana Technical College 

Indianapolis Electronic School 

Milwaukee School of Engineering 

RCA Institutes. Inc. 

Tri-State College 

Valparaiso Technical Institute 

Western Television I nstitute 

Radio Television Training Association 23 

Rad ion Corporation - 18, 126 

Raytheon Mfg. Co ll 

Regency Division (I.D.E.A.) 121 

Rider, Inc., John F 124 

Rinehart & Co.. Inc ...108, 109 

Rockbar Corp 102 

S & A Electronics. 138 

Sams & Co.. Inc.. Howard W 18 

Sangamo Electric Co 122 

Sprayberry Academy of Radio 67 

Stan. Burn Radio & Electronics 96 

Steve- El Electronics CorP 137 

Supreme Publications Ill 

Sylvania Electric Products. Inc 84, 85 



Zingo Products.. 



STANDARD 
BRAND TUBES 



Only 1st quality. # Latest 
rejects. 



• Individually boxed 
Dating — 

9 No private label, electrical or mechanical 

• No rebrands or rewashed "bargains." 

• Write for Free 1955 New Air-Mail Handy-Order 
Blank. 

• Lists ALL Popular TV & Radio Types. 

• Makes Mail-Order a Pleasure. 

• All Tube Orders Over $25.00 (with full remittance) 
POSTPAID 

SPECIAL-PURPOSE TUBES 

Write for our complete listing on XMTG. Industrial. 
Special-Purpose and Crystal Diodes. We stock over 
2,000 types at excellent prices. 



Type 
0Z4 . . 
IA5GT 
IA7GT 
IB3GT . 
IH5GT 

IL4 

IL6 

ILA4 

ILA6 
ILB4 

IC5 

ILD5 ... 
ILE3 .... 
ILG5 ... 
ILH4 
ILN5 .... 
IN5GT .., 
IQ5GT ... 

I R4 

I R5 

154 

155 

IT4 

IT5GT ... 

IU4 

IU5 

IV 

IV2 

IX2B 
2D2I 

2X2 ..... 

3A4 

3A5 

3LF4 

3Q4 

3Q5 

3S4 

3V4 

5AW4 
5R4GY 
5U4G 

5V4G 

5W4GT . 
5X4G 
5Y3GT ... 
5Y4G 
5Z3 

5Z4 

6A8M 

6A8GT 

6AB4 

6AB7 

fiACSGT 

6AC7 

6AD7G . 

6AF4 ..... 

GAF6 

6AG5 .... 

GAG7 .... 

6AH4GT 

6AH6 

6AJ5 

6AK5 

6AK6 

6AL5 

6AL7 

6AM8 

6AN4 

6AN5 

6AN8 

6AQ5 

6AQ6 , 

6AQ7 ... 

6AR5 . 

6AR6 

6AS5 

6AS6 

6AS7G .. 

6ATfi 

6AU4GT 

6AU5GT 

6AU6 

6AV5GT 

6AV6 

6AX4GT 

6AX5GT 

6BA6 

6BA7 

6BC5 

6BD5 



Price 
... .50 
... .80 
1.00 
... .85 
... .75 
... .85 
.1.10 
.1.00 
.1.00 
.1.00 
1.00 
J .00 
.1.00 
.1.00 
.1.00 
.95 
... .90 
..1.15 
..1.00 
.. .70 
... .90 
.. .70 
.70 
.1.05 
.. .70 
.. .65 
. .95 
. .70 
.85 
1.00 
. .50 
.. .55 
. .90 
1.15 
.. .90 
..1.00 
.. .85 
.. .75 
.1.35 
1.55 
.. .55 
.. .90 
.. .70 
,.. .80 
.. .45 
.65 
.. .80 
1.25 
1.00 
1.05 
.65 
.1.35 
.1.15 
1. 10 
..1.45 
.1.30 
.1.20 
.. .75 
1.20 
.. .85 
.. .90 
1.75 
.. .75 
.80 
. .60 
1.50 
1.25 
1.50 
3.50 
.1.20 
.. .70 
. .55 
1.20 
.. .65 
2.75 
.. .75 
2.50 
3.75 
.55 
.95 
.1-10 
.60 
.1.05 
. .55 
.. .80 
.. .75 
.. .65 
.. .90 
.. .70 
.1.40 



Type 
6BD6 ... 
6BE6 
6BF5 
6BF6 
6BG6G .. 
6BH6 .... 
6BJ6 .... 
6BK5 .... 
6BK7A 
6BL7GT 
6BN6 ... 
6BQ6GT 
6BQ7A 
6BX7GT 
6BY5G 
6BZ7 .... 

6C4 

6CB6 .... 
6CD6G 
6CF6 .. 
6CL6 .... 
6CM6 .. 
6CS6 ... 
6CU6 .. 

6E5 

6F5 

6F6M .... 
6F6G .... 
6H6 ...... 

6J4 

6J5 

6J6 

6J7 

6K6GT 
6K7M .. 

6K8 

6L6G . 
6L6GA .. 
6L6M 
6L7G 

6N7 

6Q7M 
6Q7G 
6Q7GT .. 
6S4 
GS8 

6SA7GT 

6SC7 ... 

6SF5 

6SG7 

6SH7 

6SJ7M 

GSK7GT 

6SL7GT 

6SN7GT 

6SQ7GT 

6SS7 

6T4 

6T8 ...... 

6U5 

6U8 

6V3A 

6V6GT 

6V6M 

6W4GT 

6W6GT 

6X4 

6X5GT 

6X8 

6Y6G 

7A I 

7A5 

7A6 

7A7 .... 
7A8 

7B4 

7B5 

7B6 
7B7 

7C4 

7C5 

7C6 

7C7 

7E5 

7E6 

7E7 

7F7 

7F8 

7G7 

7H7 



Price 

75 

70 

85 

70 

.1.80 

80 

70 

90 

1. 10 

..1.15 

.1.15 
...120 
...1.20 

..1.25 
...1.30 
...1.25 

50 

... .70 
...1.75 
..J .00 
...I. to 

90 

... .70 

..1.70 
1.00 
... .90 

..1.00 
... .80 
.50 
...4.95 
... .50 
... .75 
... .95 
... .60 
... .80 

.1.20 
...1.15 
...1.30 

.1.50 

.1.25 
...1.15 
... .95 
... .80 
... .80 
... .60 
1. 10 

.. .65 
... .75 
... .75 

. .70 
... .80 

. .70 
.. .65 
... .80 
.. .75 
. .60 
... .85 

.1.30 
.95 
... .90 

.1.00 

.1.30 
.65 

1.30 
... .60 
.80 
.50 
.50 
... .95 
. .1.00 
.80 
.95 
... .85 
.. .80 

. .85 
... .80 
.70 
... .75 
... .80 

.1.25 
... .80 
... .70 

. .85 

1. 10 

.1.15 

1.20 
... .90 

.1.20 

.1.15 
... .75 



Price 



Type 

7J7 ... 
7K7 
7L7 ... 
7N7 ... 
7Q7 ... 
7R7 .. 
7S7 ... 
7V7 ... 
7W7 . 
7X6 
7X7 
7Y4 
7Z4 ... 
I2AL5 
I2AT6 
I2AT7 

I2AU6 60 

I2AU7 80 

I2AV6 55 

I2AV7 95 

I2AW6 85 

I2AX4GT .85 

I2AX7 80 

I2AY7 1.75 

I2AZ7 90 

I2B4 90 

I2BA6 65 

I2BA7 95 

I2BE6 70 

I2BH7 95 



1.35 
1.20 
1.15 
.95 
1.00 
1.30 
1.25 
1.30 
1.30 
.85 
1.00 
.70 
.70 
.70 
.50 
1.00 



I2BY7 
I2BZ7 ... 
I2J5GT . 
I2K7GT 
I2K8GT 
I2Q7GT . 
I2SA7GT 
I2SG7 
I2SH7 
I2SJ7 .., 
I2SK7GT 
I2SL7GT ..1.00 
I2SN7GT .80 
I2SQ7GT .60 
I4A4 1.00 
I4A5 1.50 



.95 
.1.00 
.. .70 
.. .90 
1. 10 
. .80 
.. .65 
.. .90 
. .95 
.70 
.65 



I4A7 
I4J7 
I4N7 

I4Q7 

I4R7 

I4S7 

I4W7 

I9BG6G 

I9T8 

25AV5 

25BQ6GT 

25L6GT 

25W4GT 

25Z5 

25Z6GT 

35A5 

35 B5 

35C5 

35L6GT 

35W4 

35Z5GT . 

50A5 

50B5 

50C5 

50L6GT .. 

50X6 

70 L7 

80 

83 

I I7LTGT 
I I7N7GT 
I I7P7GT 
1 1 7Z3 
I77Z4GT 
1 17Z6GT 
21 I 

803 

838 

872-A 

(GE) 
5612 
5654 
6096 



.85 
.1.35 
.1.00 
.. .95 
1.30 
.1.25 
1.35 
.2.00 
.1.20 
.1.20 
1.30 
.65 
.. .70 
.. .70 
. .65 
. .70 
.65 
.. .70 
,. .65 
.45 
. .45 
. .70 
.. .70 
. .70 
.. .65 
.90 
1.55 
.60 
.1.15 
2.50 
.1.95 
f .95 
.70 
1.15 
1.00 
.65 
.1.90 
.1.90 

.2.75 
(.00 
1.75 
1.85 
4.40 



TWO-COLORED TUBE CARTONS, with new Safety 
Partitions. Presents Tube Breakage. This Super- 
Gloss Heel and lilack Carton is the Most Distinctive 
Box Available Today! Minimum: lOO any one size. 
Quantity prices on request. Boxes F.O.B.. N.Y.. N.Y. 
SIZE EACH 

Miniature (6AU6. 6AL5, etc.) S.Ol 

GT (6SN7. 6W4. etc.) 0125 

LARGE GT <1B3. 6BQ6GT. etc.) 015 

LARGE G (5U4G. 6BG6G. etc.) 02 



New phone and address Phone: Walker 5-7000. 



Barry 

512 B roadway 
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ni\7n jcmji i in i t 

AC-DC MULTITESTER 

20,000 ohms per Volt 



The new Lafayette High Sensitivity Multitester is 
a complete instrument (not a kit). Here is an in- 
strument .packed with every desirable feature found 
only in instruments costing twice as much. One of 
the most sensitive multitesters ever offered. 20,000 
ohms per volt DC; 8 r 000 ohms AC, having a high 
sensitivity 45 microamps meter. Full scale AC-DC 
voltage ranges are 0-10V, 0-50V, 0-2.30V, 0-500V, 
0-1 000V: DC current ranges 50 microanms, 2.5 ma, 
25 ma, 250 ma. Resistance: 0-5K ohms, 0-50K 
ohms, 0-500K and 0-5 megohms. Decibel range: 
—20 +5db; +5 +22 dh (0 db - 0.775V - 600 ohms). 
Extreme versatility and accuracy. \% precision 
reBiBtors: 3" meter; beautiful plastic front, with 
metal bottom for ruggedness. Size: 3%" x 5%" 
x 2%". Complete with batteries and leads. Shpg, 
Wt. >4 lbs. 

RW-30G NET 1 9.95 

In lots of 3 19.25 



VOM MULTITESTER 

1,000 ohms per Volt 



This Instrument is one of the best buys that 
Lafayette has ever offered In a Wide Range 
ACDC MULTITESTER. An ideal portable 
unit that meets the need for a compact, yet 
rugged test Instrument. Has ease of opera- 
tion usually FOUND ONLY IN MORE EX- 
PENSIVE INSTRUMENTS, Has 1000 ohms/ 
volt sensitivity on both AC or DC. U9es full 
3" rectangular meter with large easy to read 
scale. Uses 1% precision resistors, jeweled 
D'Arsonval mlcroamp meter movement. 
Ranges: AC-DC and output volts 0-5, 0-25, 
0-250, 0-1000V; DC current 0-1. 0-10, 0-100. 
MA: Resistance 0-10K and 0-100K ohms. In 
handsome sturdy bakelite case. Size: 4%" x 
3 J A" x Supplied Complete with test 

leads and batteries. A Must for every service- 
man, shop. Laboratory or experimenter — and 
at Lafayette's Price you can afford to own one. 
Shpg. Wt. 2 J /6 lbs. 

In Lots of 3 9.45 
Single, ea. 9.95 



MODEL RW-27C- Complete 



Sm* ****** ^ 

-1295 - 



SENSITIVE AND ACCURATE 
AC - DC MULTITESTER 

2000 OHMS PER VOLT ON 
\ BOTH DC AND AC 



An unusual buy In a very accurate and sen- 
sitive VOM. Features single selector switch 
for all ranges. Has 3 ", sensitive 1 10 
microamp meter, 2000 ohms per volt on both 
AC and DC, 21 full scale ranges, consisting 
of AC-DC Voltage Ranges: 0-6; 0-12; 
0-60; 0-300; 0-1200 Volts; DC Current 
Ranges: 0-300 ua; 0-3 MA; 0-300 MA; Re- 
sistance Ranges: 0-z0 K ohms; 0-2 Meg- 
ohms; Decibels: 0 db +6 db: +20 db: +34 
db; +46 db {0 db - 0.774V); 

Extreme versatility and accuracy. !%■ 
precision resistors; beautiful plastic front 
with metal bottom for ruggedness and 
shielding. Size 3%" x x Shpg. 
Wt. 3 lbs. 

MODEL RW-360 Complete 

In lots of 3 1 2.45 



Singly, ea. 1 2,95 



NEW! SLOPING PANEL 
MULTITESTER 

2,000 Ohm per Volt Sensitivity 
on both DC and AC 



• High Sensitivity 3V, 160 Mlcroamp Meter Insures Ac- 
curacy • 25 Full Scale Ranges • Sloping Panel for 
Easy Reading • 4 Resistance Ranges on Two Separate 
Scales • 5 Output Ranges to Measure AC with DC present 

• Convenient Pocket SIZE 3 3 ,4"x 5 3 / 4 "x 2-2/5." 

This unusual Multitester is a 
complete instrument (not a kit) with high quality and sensi- 
tive 160 microamp meter. Features extreme versatility, accu- 
racy and ruggedness. In an attractive bakelite front panel, 
with metal bottom for ruggedness and shielding. Single 
switch selects all ranges; 1% precision resistors used through- 
out. An outstanding instrument, for the professional, service- 
man or Laboratory. FULL SCALE RANGES: DC Volts: 
0-10; 0-50; 0-250; 0-500; 0-1000. AC Volts: 0-10; 0-5Q; 
0-250; 0-500: 0-1000, Output Volts: 0-10; 0-50; 0-250; 
0-500; 0-1000. DC Current: 0-500 microamps; 0-2.5 MA; 
0-25 MA; 0-250 MA; Resistance: 0-IK; 0-10K; 0-100K; 
0-1 Meg; Decibels: +22 and +50 db (0 db - 0.755V - 600 
ohm). COMPLETE with test leads and BATTERIES 
shpg. wt. 4 lbs. 

RW-29Y...NET 14*95 In lots of 3, ea. 14.25 



THE WORLD'S FINEST 3 SPEED 
AUTOM ATIC RECOR D CHANGER 
fTTTWm LIST PRICE 



SPECIAL 





High Output 
Dynamic Microphone 

Worth Many Times Irs IMce 



7 11 



Lafayette scores again with an almost unbelievable pike on the Collaro 3-speed Automatic record changer. \Ve made 
a spectacular buy and vvc arc passing the savings on to you. Here's the finest changer made. Manufactured in 
England — with a world-wide reputation It plays all sizes and all speeds automatically. It's packed with quality 
features that the Hi-Fidelity enthusiast will appreciate: .lam-proof ball bearing mounted tone arm; automatic shut- 
off after last record; powerful fan cooled hum shielded 4 -pole motor with self -all snlug olilte bearings; :iutomatit 
muting switch; weighted ball-bearing mounted constant sneed turntable; rubber drive couplings — and more' Ua v 
size 14%" x 1214". Depth. below base 2%". Shpg. Wt. 19 lbs. Available either less cartridge uith plug- in shell 
or with famous turnover Ceramic or G.E. Triple-Play cartridge. 

COLLARO Model 3/531 changer Net 

COLLARO Model 3/531 with Turnover Ceramic cartridge Net 

COLLARO Model 3/531 with G.E. Triple Play RPX-030 cartridge installed Net 

45 RPM SPINDLE 

Slips on in place of regular spindle, eliminating use of center inserts on 45 RPM records. 

GSA Spindle Net 3.23 



29.50 
33.50 
34.50 




Net 13.95 ea. 
Lots of 3 

Singly 1 4.45 eo. 

Outstanding Value! The Cardwell ES-1 UHF converter 
covers the entire TJHF spectrum — channels 14-83. Has 
6AF4 oscillator, 6CB6 IF amplifier and 1N72 crystal 
diode. Features printed circuit oscillator, high overall 
gain (3 to 4 times), high sensitivity, constant L/C ratio 
tuner. 25-1 gear drive. Has AC cord and plug, 3-pos. 
switch for UHF, VHF and OFF. Handsome wood cabinet 
8% x 6% x 3%" with easy reading dial. Shpg. Wt. 

4 & lbs. Lotg 0 f 3 each 13.95 

CARDWELL ES-I Converter- Singly each 14.45 



RAD I ART TV BOOSTER 
QUANTITY LIMITED 



List 29.95 



A! Last! A Hi-Fi Dynanie Mike 
for tape recorders, etc.— at a price 
you'd expect to| pay for a good crystal mike! 
Lafayette went abroad lo obtain a high quality DY- 
NAMIC MICROPHONE at a price that is 70% less than 
any comparable dynamic microphone on the market today. 
Exceptionally flne for punlic address, recording and other 
general purpose use. Substantially flat response. 60- 
10,000 cps. assures faithful reproduction of speech and 
music, impedance 40,000 ohms ±15% at 1000 cps. Out- 
put Level — 55 db. Die cast metal case finished in light 
grey and fine chromium. Compact and light weight. 
Net Wt. 1 lb. Head at fixed tilt of 15°, equipped with 
tJ ft. well shielded low -loss special vinyl- jacketed cord. 
Standard %"-27 thread- Dimensions 1-23/32" high,- 2" 
wide, 3%" deep. Shpg- Wt, 3 lbs. 

PA- 1 9.., Singly, ea. 1 4.95 - In lota of 3 14.45 



RCA 807 TUBES 



QUANTITY ITMITED 
BRAND NEW JAN. SPECS. 
STOCK N D.SP-70 




6 .45 lots of 3 



Singly, 



ea. 



6.95 




A special purchase enables Lafayette to offer Radlart 
Model TVB'I at a fraction of their original cost. High 
signal-to-noise ratio greatly minimizes ghosts, snow and 
Interference. Wide liand Amplification insures sharp 
Pictures, free from smear. Attractive styled polished 
Mahogany cabinet. For 115 Volts, 60 cycles. Shpg. wt. 
4 lbs. 



BINOCULARS NEVER BEFORE AT THIS PRICE 




CROSLEY UHF FRONT END 



• Mallory 3 Gang Irafuttuaer 

• 6AF4 — 6BZ7 and IN72 

• Parts Alone Worth Twice the Price 
UHF front end covers all channels 14 through 82, using 
the famous Mallory continuous tuning inductuner. Orig- 
inal replacement ror Cnosley part 154698-1-1 used in 
Crosley series EU chass j 333 and 394. Ideal for build- 
ing UHF converters, etc. Output feeds into channel 5 
LF. Concentric shaft includes tine tuning. Built-in an- 
tenna switch operates off tuning shaft. Comes complete 
\Uth 1N72 diode, 6B27 and shock mounted 6AP4 tubes. 
Size: 8 x 5 x 3&. SUpg. Wt. 5 lbs. Quantity limited. 
TL-25 Lots of 3. ea. 4.45 



Singly, ca. 



4.95 




TIMER-SWITCH SALE 

Automatically turns on radios, television 
sets, toasters, coffeemakers, etc. — at any 
pre-set time within 12 hour period; also 
tells time. Built-in single-pole switch 
handles up to 15 amps, 115 volt. Re- 
quires V/z" diameter round hole. Depth 
behind dial face 2'/ 4 ". Shpg. Wt I '/a 
■bs. MS-62, for II0V/60 Cy AC 



IMPORTED DIRECT 



Prism-Coated Lonses 

• All-Metal Construction 

• Individual Focus 

• Leather Case & Straps 

F-105, 8 x 30 with case. . . 

F-15, 7 x 35 with case. . . 

F-103, 7 x 50 with case. . . 

F-104, 12 x 50 with case. . . 




with order 
Add 10% 
Fed. Tax 
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NEWWRK.N.Y. 



BR0NX.N.Y. 



NEWARK N.J. 



PLAlNFVELD.Ni 



BOSTON, MASS. 



100 Sixth Ave. 



542 E FordhamRd 



24 Central Ave. 



139 West 2nd St. 



IIOFederalSt. 



Include postoge with order. 

Vrlta for FRI£ Bargain Pocked Tatalogl j 




That's 




METER BARGAINS 





O-l MADC / 3 Rnd $3.95 
0-5 MADC 3 Rnd 3.70 
O-100 MADC / 3 1/2 3.50 
0-1 MADC 31 Sq 7.00 
800 VDC/3V Sq. 8.95 
1500 VDC/3 2 Rnd 4.95 

150 VAC 31/a Sq 4.95 

5 MA /DC Tuning Meter/ 

AN SI .39; 3 for 54.0O 

Weston 120 MA/RF/3" Rnd/ 301 10.95 

OIL CONDENSERS 

FRESH STOCK 

1.3 MFD 2400W VDC SI; 12/S8 
25 MFD 1 000 \\ VDC $8; 2/S14 
2V, MFD 1000WDVC 58; 2 514 
48 MFD iOOOWVDC $11! 2, 518 
0.25 MFD/ I 200WVDC* (tubular 

oil 30c; 5 for $1 

0.38 MFD/240UWVDC* 29c; 6 for $1 

1.4 & 0.3 MFD, 1800WVDC $2; 3 for.. . 55 
2XO-31 MFD '3200WVDC* 29c; 12 for... .52 
2X0.44 MFD/ 2800WVDC* 49c; 6 for $2.50 
2X.76 MFD/2400WVDC* 29c; 6 for $1 

*Kit one each all six $1.50 



CUMMINS BALLRITE 44 

Va" Elec. Drill 

Perm-Align gears. All 
Ball-beat ings. Jacobs 
chuck. 1800 Rl'M/115 VAC. 

~ lalily S22.50 

Speedway 200J Vi" drill w / chuck 

24O0 RPM .$14.25 

Speedway 400J Vfe" drill w/ chuck 

240<l KPM . $29.95 

Speedway 200J Kit. incls. 20()J 

Va" drill & over 30 pieces $25.50 

Reg. List "TAB" $18.95 

Thor 5" Power Saw (90 f45° cut). ...$22. 35 
Cummins6y 8 "IV1axsaw (90° + 45°cut) .$39.95 

-"TAB" COMBO SPECIALS— 

29 pes drill set 1/16" to Vfe" w/Vi" shank 

plus 200J 1/4" elec. drill $23.95 

29 pes drill set 1/1(3" to 1/2" Plus 400J 
Va" elec. drill Jacobs Chuck S3 7. 50 

CHROME VANADIUM SPEED DRILLS 

60 pes set #1 to GO C.V $5.95 

29 pes set 1/16" to V2" 
by 64ths. Va" shank. 

wood case $9.95 

5 pes Wood Bit set V5»" 
shank Vi "101,2"----$ 198 
1 3 pes set 1/16" to V A " 

w/ index $1.98 

Hand Saw, Swedish 
slecl cross cut $3.98 

!/ 4 " DRILL ATTACHMENTS 
ROTO Sabre Saw.,$8.05 lots of -i; $8.95 ea 
ROTO Hacksaw.... 4. 04 lots of 3; 4.50 ea 
Roto Hcksw Snder $6.74 lots of 3; $7. SO ea 
ROTO Buzzsaw ... 9.67 lots of 3; 10.75 ea 

CUMMINS "DO IT" SHOP 

Home Woikshop, 7 power tools in 1. Pow- 
ered by the Hall-Kite 4414" elec. drill. 

Reg. $79.95; "TAB" special $64.98 

Write for Complete Details 

REPAIR KITS 

1+873 Utility Kit: Incls. (4) 
interchangeable screwdriver 
blades & handle, electrician's 
pliers, adj. wrench, long 
nose pliers & wrap around 

case 52.69 

£874 Buddy Kit: Incls (5) 
interchangeable screwdriver 
blades & handle. 3 ft. steel tape rule, diag- 
onal cutter & case... $1.79 

Swiss Moly Wrench. 10 way wrench w/1001 
uses, Fits 95f*> all sizes. Sq. & hex head 
nuts & holts V> " 10 9/10". Rustproof. Spec. 

(postpaid U.S.A.) 98c; 6 for 5S 

FAMOUS SOLDERING GUNS 

TA S-4 Soldering Gun 135W $7.89 

TA 10 Soldering Gun 180 W at tip. . 5.83 

TA D-4 Dual lieat 100-1 SOW 9.6S 

Lenk Soldering- Gun. the best 7.4S 



List. Fi 
Curr. .. 
Cont. 
1 AMP 
2AMP 
3 A M P 
4AMP 
6AMP 
10AMP 
12AMP 
2 OA M P 
24AMP 
30AM P 
36AMP 
50AMP 



••TABTRON" 
SELENIUM 
RECTIFIERS 

We mfg. Power Rectifiers 
to your specs. From 1 
amp. up to and above 
tOoO amps. Following 
II Wave Bridge. Dated 1 Yr. GTD. 
18/14. 36 28.. 72/56. * ' 



NEW HIGH CURRENT 
PWR SUPPLIES GTD * 




Volts 
1.35 
2.00 
2.95 
3.50 
4.10 
5.95 
7.50 
12.00 
14.50 
18.00 
22.50 
29.75 



Volts 
2.35 
2 75 
4.15 
6 SO 
8 00 
11.50 
14.50 
23.00 
29.00 
34.50 
42.50 



Volts 
4.6O 
6.00 
7.90 
14.50 
17.50 
25.00 
30.00 
49.00 
58.00 
72.00 
88.00 



Volts 
7.50 
9.25 
12.90 
22.00 
29.95 
41.50 
44.50 
72.00 
81.50 
110.00 
135.00 
175.00 






541S0 105 75 

Rectifiers to Convert 6-Volt Trickle 
& Reg. Battery Chgrs to 12V & 6V 

BA14/ 1A/S1.35: BK14/2A/52; 
BF14/3A/53 
BG14/4A $3.50; B.T 1 4 6A/S3.50; 
BK14 ,' I OA '56 
Includes Data for Conversion HCT 2/2A, 12 
& CV Battery Charner S5.98 

— 100% SATISFACTION GTD — 
HEAVY DUTY BATTERY 
"Fast" Charger Rectifier 

13-0-13V (CT> 100 Amp Fan Cooled or 34 
Amp Air Cooled. Roplm't (>V Booster 
Charger. Model CR16 . . . $10 @ 3 lor $27 
16 0 16V (CT) Fan Cooled. For 12V/00A 
and 6V/100A Rooster Charters. Model 
CR30 $11 @ 3 for $30 

VARIABLE DC POWER SUPPLY 

Full Wave rectification, 
6000Mfd niter Condens- 
er, fused. 6.3V or 12.6V 
at 2 amp. operates 1 15 V/ 
60cy. 

Model 2DCF $12.98 

As above except 5 Amp 

Model 5DCF $22.98 

DCF ACC/5A/1«%, Ripple $32.00 

New Rectifier & Transformers 

1 l SV/60 cy inputs. 

up to 14VDC at 12 Amps $ 19.98 

up to 28VDC at 4 amps 14.98 

up to 28VDC at 12 amps 29.98 

up to 28VDC at 24 amps* 59.98 

up to 28VDC at 50 amps* 117.98 

up to 28VDC at 100 amps* 199.00 

* Transformer has 115&230V PRI 

NEW RECTIFIER CHOKES 

CH07/4AMP/.07HY/.6R/10 it $7.95 

CH01/12AMP/.01HY/.lR/12if $14.95 

CH004 24A .004HY.025R/20Jt $29.95 

CH001/50A Hipcrsil Core $54. OO 

CH0035, 70A/.0035Hys/.0096R ....$66.00 

NEW RECTIFIER XFMRS 

Primary 11SV 60 Cyc 
Sec 18 15 9 0-9-15 18 Volts 

4 Amp $8.65; 2 $15.75 

12 Amp $16.65; 2/29.95 

24 Ami)* 535.75; 2/69.95 

f>0 Amp* 559.00/ 2 $112 I 

1O0 Amp* $108. OO; 2 5210 

18 Volt. 2 Amps $1.98 

Dual primary 115 & 230V 60cy 

POCKET 
AC-DC MULTITESTER 

MODEL I2C 

$9.35 ea. 

Lots of 3 

Sold Singly 59.89 

(plus 40c ship. In U.S.A.) 

Hi -accuracy precision imported \'OM. lOOO 
Ohms pei /V. Reads AC & DC volts 0, 5, 25. 
250. 1000V. DCMA; 0, 1. 10, 100MA. 
Ohms; 0. 10. 100K. Size 11/4'D. 45/ 8 "L. 
3i/ 4 "W. Test Leads. 

Model TS-52. Smallest precision built VOM. 
jeweled 3" D' Arson val meter. 1000 Ohmu 
per/V. Reads AC & DC volts 0. 10. 250. 
500V. DCMA; O. 1. 250MA Ohms; 0-1OOK. 
Only lVfe"D. 4"L. 3i.js"W .Test Leads. 
56.89 ea. (plus 40c ship, in U.S.A.) 

GTD to SATISFY or your MONEY BACK ! I 
Special MODEL TS-S2 & 12C @ $15 



Variable 0-28VDC. Com- 
pletely Built, Ready to 
Go. Full Wave Selenium 
Rectifier. Transformer, 
Variac. Volt & Amp 
Meters. Switch. Term- 
inals & Fuse. In Wvy ~c<\r*„ 
Dtv Steel Cabinet. Std. 115V BOCy 
Input. 110&220Vt, 3 phase to Order. 
Stock Continuous With 

Number Rating Meters 

T28V 5A 0-28U/VDCatS Amp $45.00 

T28V5ACC 5 Amp (l«>/ ? Ripple) $6£-<><> 

T28V12A 0-28 VDC at 12 Amp $99.00 

T28V 12ACC 12Amp(lo /0 Ripple) 5139.00 
T28V24At 0-28 VDC at 24 Amp $J35.00 

T28V 24ACCt 24 Amp (1% RipPte) $195.00 
T28V50At 0-28 VDC at 50 Amp 5260.00 

T28V 50ACCt 50 Amp (1°/© RiPPle) 5370.00 
T28V!OOAt 0-28 VDC at IOO AmpS469,00 
T28V/100ACCUOO Amp(l% Ripple) S65O.00 

NEW! LOW PRICED HIGH CURRENT 
BASIC SUPPLIES 

Consisting of Transformer & Full Wave 
BridKe, Rectifier mid & wired with no frills, 
ready to deliver DC power. 
Stock 



B28V/5A 

Q28V/5ACC 

B28V/12A 

B28V/12ACC 

B28V/24A 

B28V/24ACC 

B28V/50A 

B28V 50ACC 

B28V 100 A 




Continuous _ 
Rating Basic 
0-28WVDC at 5 Amp $35.00 
5 Amp (10/c Ripple) 49.00 
0-28WVDC at 12 Amp 75.00 
12 Amp (10/0 Ripple) 109.00 
0-28WVDC at24 Amp 110.00 
24 Amp (1% Ripple) 159. OO 
0-28WVDC at 50 Amp 205.00 
50 Amp (1° 0 RipPle) 319. OO 
O-28WVDCatlO0Amps395.OO 
B28V/100ACC 100 Amp(l% Ripple) 499.00 

Now Power Your Gov't Surplus Rec'r & 
Transmitters from the Set Dynamoter 

B28V 5A for ARCS, BC312, 342, 

348 $ 35.00 

B28V/24A for BC654 or BC375 $110.00 

B28V/100A for ART 13 $3 ?5 99 

B12V/50A for BC191 5110.00 

"TAB" FEBRUARY BUYS 

CD. Condenser BT14/.012/ „,-,, 

25O00WVDC $4.98; 3/$12 

HS30 Cord CD620R-.- 49c @. 12 for $5 

IF Transformer 456KC 49c @. 6 for $2 

Pentode Output Transformer to V.C. 3 for 51 

Brach MCD4 Neon Arrester 3 for 9} 00 

Var. Condsr, 10 to 309 mmf Vernier 3, $2 

Planetary Drive 5:1 & I spec. $2.49 

Isol. Transf. vs 1 10 to 220 or 

440/150 watt $4 @. 2/$7 

Globar T2FD/350 ohm 500 w RF Ant. 

Resistor & Clips $ 2 

TRANSFORMERS 

All 115 V 60 Cyc Input TV, & 
« CR pwr Xmfr up to 20" tubes. 

Hi VOLTS to 20KV (w/quad- 
I rupler ckt.) ALL tubes. I'L & 
■ FIL wndgs. 5000 VDC/5MA. 

30O VDC 275 rvia Full-Wave, 
"■Pfv 6.4V 1 0 . 3 A, 5.4 V '8 A. 2. 5 V 3A 
0 tF** Hypersll Cote. Oil Fill $« 9 8: 
2 for $8.50; 6 for $22. OO 
2S00V/20MA. 6.3V/.6A. 2.5V/1.75A for 

RC412 Scope Kepi mi -'••* 7 ■ ^ ' t, 

1600VC?/SMA. G.3VCT/3A, 6.3VCT.10A 
•> 5VCT/5A SPECIAL $7.95; 2 for $14.00 
900 V 3 5 MA 2X2 . 5 V / 2 A, XCLENT 1 800V 

nio TWO 2X2 FIL WNDGS 5 ! ^f 

7 78VCT '200MA, 5V 3A. 6.3VCT "> A 54 98 
770V/2.5MA, 2.5V/3A. HVINS HMSLD in- 
cludes FILTER PARTS. 4 /scope $ 3.69 

700VCT ' 70MA, 5VCT / 3 A. 6. 3VCT / 2 . 5A, $4 
5S0VCT/250MA, 5V/2A, G-^ V CT/2,5A 

12.BV/3.5A. CSD RCA 54.50; 2/S8.00 

500VCT/60MA, 6.3V/4A Hmsld $2.98 

420VCT/90MA. 6.3V 1.9A, W/INPUTS 6, 
12, 24 115VDC 115 & 230 VAC @ 
2X330VCT/10MA, EACH WNDG . ...^ . _1 -39 
42V/1A/6.3V/6A $2.98 



2/SS 



PRECISION LAB 
POTENTIOMETERS 



Helipot 100 ohm/0. 5% * 6 4 * 
Helipot 2000 ohm/0.5% 

Micropot 20.000 Ohm/0. 1% 56.49 

Helipot 30.000 ohm/0 5% 515 Reg-|6.49 
Helipot 50.000 ohm/0.5% $15 Reg. $6. 49 
Wire Wound 20,000 ohm 2%' Dia./4" 

Shaft $1.98 ea; 2 for $3. SO 

Buy in Quantity 6 for $24 



TUBES 



.79 

.48 

1.3S 
.78 



.54 



OA2 

OA3 VR75 .... 

OB2 

OB3 VR90 
OC3 VR105 .. 
003/VR150 .. 

1B3/8010 

1L4 

1L6 

IPS 

1T4 

1R4 

1R5 

1U4 

1U5 

2A4G 

2X2 

5R4GY 1.20 

5T4 1.48 

5U4G . .54 

5X4G 79 

6AC7 -SO 

6AGS 71 

6AG7 1.14 

6AH6 121 

6AJ5 140 

6AK5 87 
6AK6 . .92 

6AL5 48 

6AL7GT 98 



3.48 



1.10 
.49 



49 



6AS7G 

6AT6 

5AU5GT .... 

6AU6 

6AV5GT 

6AV6 

6AX4 6U4 

6BA6 

6BA7 109 

6BC5 63 

6BC7 123 

6B06 83 

6BE6 54 

6BG6G . 1.58 

6BJ6 69 

6BK7 . 1.58 

6BL7GT 119 

6BN7 2.69 

6BO0GT 99 

6BQ7 165 

6C4 -52 

6C5 68 

6CB6 59 

6H6 .60 

6J4 6.66 

6JS 54 

6J6 -58 

6J7 .72 



*From This Special List We 
Up Tube Orders At Our 
paid) Within Continental L 

90 Day Gtd. When ordering 

6K6 54 

6K7 .... .58 

6K4A . 3.68 

6K8GT 1.08 

6L6 1.48 

6L6G 1.08 

6SA7GT 66 

6SC7 90 

6SF5 . . 
6SF7 
65G7 .... 
6SH7 .... 
6SJ7 .... 
6SK7GT 

6SL7GT 64 

&SN7GT 59 

6SQ7GT 62 

6T8 .96 

6U4 .... .74 

6U8 99 

6V6 1.39 

6V6GT 
&W4GT 
6X4 .. 

6XS 

6Y6G .... 

7A8 

7C7 

7F7 

7F8 



.64 
.61 
.58 



.59 
.39 



Ship $10.00 and 
Expense (Post- 
imits of U.S.A. 

mention 2RE. 

7H7 72 

7N7 92 

7V7 1.06 

7Y4 68 

12A6 48 

12AH7GT 1.45 

12AT6 54 

12AT7 89 

12AU6 72 

12AU7 59 

12AV6 52 

12AV7 98 



12AW6 
12AX7 
12AY7 
12BA6 
12BA7 
12BD6 
12BE6 
12BF6 



1.18 

.98 
1.69 
.59 
.94 

.59 



.59 
.85 

12BH7 1.29 

1208 62 

12H6 64 

12J5 52 

12K8 68 

12Q7GT 55 

12SA7GT 
12SF7GT 
12SG7 
12SH7 ... 
12SJ7GT 



.84 



12SK7 

12SL7GT 

12SN7GT 

12SQ7GT 

19BG6 

19V8 

25BQ6GT ... 

25L6GT 

2SZS 

25Z6GT 

28D7 

35B5 

35L6 

35Z5GT 

35Y4 

45Z3 

50A5 

SOB5 

50C5 

SOL6GT 

RK61 XFG1 
SO 



81 

83 

83V 

84/6Z4 

117L/M7GT 

117Z6GT 

CKS02AX 

CK503AX 

CK505AX 

CK512AX . 

CKS310X 

CK533AX 

CK5330X ... 

CKS36AX 

CKS38DX 



.54 

.62 
2.65 

.58 
1.38 
1.12 
1.22 

.62 
1.98 

.96 
1.49 
1.49 
1.79 
1.45 
1.89 
1.29 
1.89 

.99 

.98 



CK539DX 
CKS43DX 
CK5440X . 
CK546DX 
CK571AX . 
CK100S ... 

2050 

CK5672 ... 
CK5678 . 

5687 

CKS702 . . 
CK5703 



Diode 

1N21A 

1N21B 

1N22 

1N23 

1N23A 

1N23B 

1N25 

1N26 

1N27 

1N34 

1N34A 

1N35 

1N38A 

1N41 

1N42 1 

1N45 

1N46 

1N47 

1N48 

1NS1 

1NS4 

1N60 

1N63/K63 
1N69 



2.19 



.68 
1.48 
1 .20 
1.28 
3.74 
2.90 
1.29 

'l.SS 
2.10 
1.22 
1.35 
1.89 
2 00 
4.98 
8.75 
1.55 
.40 
.88 
1.65 
1.29 
8.95 
6.95 
1.45 
.69 
4.00 



.47 
.45 
.78 
.40 
2.49 
.98 



SELSYNS-SYNCHROS 

AYl & AYS Autosyn/26V/400 cy $4.98 

AY 1 Autosyn 2 for $3.98 

2J1F1 Syn/ 1 15 57.5V 400 cv....$9;2 $16 
2J1G1 . Syn, 57.5, 57.5V 400 cy....S5: 2, $8 
2J5HAl/Gen/ 1 15 /105V/ 60 cy $57 



Money Back Guaranteed (Cost of 
Mdse. Only) $5 Min. Order F.O.B. 
N.Y.C. Add Shpg. Charges or 25% 
Dep. Tubes Gtd. via R-Exp. only. 
Prices subject to Change Without 
Notice. Phone Rector 2-6245. 
CABLE: •'TABPARTS" 



CIRCULAR SLIDE RULE 

Equlv. 12" only 2VV radius. Laminated 
Mult. Div. Sqs. Cubes & Roots. Log & Dec. 
Scales. Dat« & Case 98c ea; 6/55.00 

WANTED 

METERS. TEST EQUIP, RADIO REC'R 
AND ALL TUBES 
WE BUY. SELL & SWAP AS WELL 



TEST EQUIPMENT* 



EMC H20S Tube Test S24.90 Reg. $21.95 
EMC #206 Mutual Cond. Tube 

Tester $83. SO Reg 567. 50 

H1CKOK 600A Tube Tester Mutual Cond 

$164 Reg ....$150.00 

TRIPLETT 630 VOM $38.71 Reg S36.00 

SIMPSON 260 \ OM $38.17 Reg $36.00 

♦ Demonstrator Models 



THAT'S \\ 


p» // THAT'S 


• BUY * Am 


L*P BUY + 


Dept. 2RE 111 LIBERTY STREET, 


NEW YORK 6, N.Y.. U.S.A. 



SLIM-JIM HI-GAIN DYNAMIC 
MIKE & TILT HAND 

Postpaid S3. 4 9 

"only" Lots Of 3 

Hand, chest or table use. 
Compact width 1%". lght. 6" 
wt. only 7 ozs. W.E. Head 
UTC-Xfmr_50 DB / 80-7500 
ops. All purpose. Gtd. to Satis- 
fy. Mobile Clamp .25c Singly $3.79 ea. 



OIL CONDENSER 

BUY 

4MFD 
1200VDC 



$1-65 ea. 

lots of 3 



OCase dimensions, not including In- 
sulators, 31/2U, 1 5 16D, 33 4 L. 

Sold Singly $1.79 

lO MFD / 600VDC $1.98 ea; 3/$5.2S 

HI-FI SPEAKERS 

Inbuilt Network, 2 wires /^flHN, 
needed for HF & LF Re- JH % 

sponse Famous Hi-Fi sTZl^ByUn 
Speakers Mfgrs. (fjlBl'l 
15" Coaxial Pm & 5" Tweet- U 1 H mil 
er. 25 watt/ 20- 1 7500 cy. ^^■fi*!/ 

Model I'2 5CO_ S19.8S \\W/ 

12" Coaxial PM & 31 a" Uf/ 
Tweeter. 12 watt/45-15KC ^^Sy 
Spec. $12.75; 3 for $35 
8" Coaxial PM & 2M»" Tweeter. 8 watt/70- 
15000 cy Model P8CO ....$7.98; 2/51S 
12" HI-FI PM lO watt 35- 14kc $10; 2 $18 
8" HI-FI PM 7 watt 45-l4kc $7.25; 2 513 

Tweeter 5" l2\V2-l5kc 16ohm $4.45 

Tweeter .3 VJi" / 5w ' 2 - I 5 kc '8ohm $3.25 

8 ohm. V.C. Alnico V. Magnets. 

S-1201-A 12" G.E. (Demo) 25w/5O-l3O00 

cy $33.95 Reg Special $17.95 

12 'CL/AL 12" Warfcdale IDemo) 30/ 

18000 cv $74.63 Reg Special S67.17 

10/CS/B 10" Warfedole (Demo) 30/ 

18000 cy $39.20 Reg Sbecial 534.9S 

Stentorian 10" Hi-Fi Woofer & Tweeter 
10W/4O-20OOO cy $44.50 "'TAB' '$23.95 
"TAB" for ALL make SPEAKERS 

AUDIO COMPONENTS 

P^id^t* Electrovoice trlplay cart. $1.98 
I Q '^-'i GE RPX040 78 Golcltone S5.2S 
I J GE HPX04 1 MG Goldtone 55. 25 
\J>*^ RPX050, Dual. 001 &. 003 $6.69 

GE KPX052 Dual D&S $17.75 

GE RPX053; .001 & .003 diamonds 525.98 

"TAB" GTD Phono Needle Replacements 
RPJ010 Dual .001 & .003 sapphire $1.69 
RP.I012 Dual .001 & 003 diamonds 520.89 
RPJ001/78 or RPJ0O5 OOl sapphire 51.35 
RPJ003/78 or RPJ004/LP diamond SIO.89 
RPJ0 13 Dual diamond & sapphire $12.89 
RepPmt needles for all phonos, specify mdl. 
MG or 78 Single Sapphire styli $1.15 
MG and 78 Dual Sapphire $1.98, 4 S7.50 
MG or 78 Sugl Diamond "Tetrad". .$10. 89 
MG and 78 Dual Diamond "Tetrad". S20. 89 

230 TO 115V AUTOFORMERS 

For 22O-2 40V/5O-6O cy 
in. To 110-120V or 
step-up. W/cord, Plug 
& Receptacle. 

TPA050/S0W $2.55 

TPA075, 75W ....S3.6S 
TPAIOO/IOOW 
TPA200/200W 
TPA2S0 /2S0W 
TPA300/300W 
TPASOO/SOOW 
TPA7S0/750W 



.54.00 
.55.75 
..S6.7S 
..57.25 
..58.25 
511.75 

Model TPA1000.1000 W/1KW ..516.9S 

Model TPA1500/1500W 1.5KW $22.50 

Model TPA2000/2000W 2KW $28.95 

Model TPA3000/3000W/3KW $49. 9S 

$100 Order Take 10% Disc. 




■TAB" 



MONEY BACK 
GUARANTEE 



KITS 




IN PLASTIC BOXES 

Resistors IOO Vs & 1W 95c 
Tube Sockets 20 Assf(l/8Sc 
Ceramicon Cond. 25 Asst'd85c 

Controls 10 Asst'd $1.98 
Vit WW Res. 15 A >t'd 51 4S 

Rotary Sw. 12 Asst d/9Sc 
Knobs 10 Asst'd/98c; 
Buy Six Deduct 10% 



866A KIT and 
XFORMER 

(2) 866A Tubes & 
Sockets. Transformer 
Rated. PRI 1 15V/60cy 
Sec 2.5VCT/10A Hi. 
itio * 



Volt 



sulation $4.98 





10& WATT SEC PHOTOFLASH KIT- 
AC 

Includes transf condensers 
two/52SMFD / 4 50 V / Total 
1 03 W/ Seeds. Resistors, capaci- 
tors, rectifier, flash tube in in- 
dicating flash gun. guide it 40 
on Kodachrome. Special $33.98 

BATTERY 106 WATT/SCDS KIT 

Same sPecs, only batteries $32.98 

525 MFD/450V/53W'Scds conds new low 

leakage famous mfgr 59; 2/ $16 

16 MFD / 2500V0C / 60WS OIL 56; 2/$10 
16 MFD 1.8 to 2.8KV/60WS $5; 2/58 

CK5517 mini gas rectifier .....$2.88 

600 VAC Selenium Rectifier... $4.25 

1600V0C Selenium Rectifier $2.98 

Electronic Flash Handbook ckt. data SOc 



"TAB" PHOTOFLASH 
AND STROBE LAMPS, 



"Tab" 
No. 
TLW 
Till 
23ST 
TUVA 
V4X4 
TLX 
TDX 



W-Sec 




Max 


Each 


150 


$ 5.98 


100 


10.98 


200 


9.98 


200 


9.98 


200 


10.98 


150 


9.00 


150 


10.00 


2O00 


49.98 


150 


4.29 



150 



Rep laces 
FA 104/FT118 
AMGLO 5804 X 
GE FT 210 
SYLV. 4330 
X400 

DX & FA10Q 
DXC/ 250-350 
353GTQ FT 503 
FT 105 GE FT 105 

Trigger Coil for LO&HI VoltFlashS1.47 
Write for "TAB"' Flash Tube Data 50c 



TRANSFORMER BUY 
6.3 Volt 3 3 /4 Amp. 

Continuous 1 1 5VAC input 
Size 2-5/16" H/2" L/li 8 " 
W, MTG CNTR 2W SPEC. 
Ea. 98c; lots of 12, 89c 



RADIO-ELECTRONICS 
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NG LIGHT 

BUT WITH A COMPLETE 

Docket-sized 

LABORATORY 



CO 



ON HAND 



for his service needs in the Triplett 
Model 666R pocket size VOM 

too, on expense 
Model 666R is only $26.50 dealer net 



TRAVELING LIGHT. 



All Triplett test instruments 
meet the requirements of tomor- 
row's color TV! 



molded 
Retains 
ently, A 
g the cut- 
century of 
e. Unit con- 
shunts, rec- 



Enclosed selector switch 
construction keeps dirt 
contact alignment 
Triplett design represe 
mination of a quart 
switch making experi 
struction — All resistor] 
tifier and batteries hot|ed in a molded 
base integral with thl switch. Elimi 
nates chance for shorts. Direct con- 
nections. No cabling. 

Precision film or wire-wound resis- 
tors, mounted in their own separate 
compartment— assures greater accu- 
racy. Four connectors at top of case, 
controls, knobs and instrument are 
all flush mounted with the panel. 



3" 0-200 Microammeter, RED • DOT 
Lifetime guaranteed. Red and black 
dial markings on white. Easy to read 
scale. 

Precalibrated rectifier unit. Batter- 
ies— self-contained, snap-in types, eas- 
ily replaced. 
RANGES 

D.C. VOLTS: 0-10-50-250-10Q0-5000, at 
1000 Ohms/Volt. 

A.C. VOLTS: 0-10-50-250-1000-5000, at 
1000 Ohms/Volt. 
D.C. MA: 0-10-100, at 250 M.V. 
D.C. AMP.: 0-1, at 250 M.V. 
OHMS: 0-3000-300,000 (20-2000 center 
scale) 

MEGOHMS: 0-3 (20,000 Ohms center 
scale). 

(Compensated Ohmmeter circuit.) 

Also available-Model 666-HH Pocket 
VOM, Dealer Net $24.50. 



TRIPLETT ELECTRICAL INSTRUMENT CO. 

Bluffton Ohio 





Dim.: 3 1/16 x 5 7/8 x 2 9/16 
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J TRIBUTE 



In the March 7th issue of LIFE magazine, readers all over 
America will see a special advertisement, sponsored by the RCA Tube 
Div sion, paying tribute to local television servicemen and dealers 
everywhere. This will mark the opening of the consumer phase of 
National Television Servicemen's Week— a perfect opportunity for you 
to tell your story to your community. 

SEI your RCA Tube Distributor NOW 

... for details about NATIONAL TELEVISION SERVICEMEN'S 
WEEK (March 7-12). Be ready to take full advantage of this big event 
plained by RCA— exclusively for YOU! 




JD0I 




RADIO CORPORATION 
Of AMERICA 

ELECTRON TUBES HARRISON, M.J. 
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